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Chapter 1 : General Introduction 
Nature of the Problem 
The prevalence of obesity is on the rise. Over 64% of Americans are overweight or 
obese (Centers for Disease Control and Prevention, 2000). More alarming is the trend of 
obesity in children. In his Call to Action to Prevent and Decrease Overweight and Obesity, 
the Surgeon General reports that there are almost twice as many overweight children and 
approximately three times as many overweight adolescents as there were in the 1980s (U.S. 
Department of Health and Human Services, 2001). According to the Centers for Disease 
Control (Centers for Disease Control and Prevention, 1996), the prevalence of overweight 
children and teens has doubled since 1980 (7 to 15%) and obesity continues to spread to 
younger children. The percent of overweight preschool children, ages 2 to 5, has increased 
from 7% to 10% since 1994 (U.S. Department of Health and Human Services, 2001). 
A substantial proportion of children and adolescents are not regularly active, and this 
likely has contributed to the obesity epidemic. Nearly half of American youth, age 12 to 21, 
are not vigorously active on a regular basis (Centers for Disease Control and Prevention, 
1996) and only 25% of students participate in regular moderate physical activity (Kann, 
2000), while 14% of young people report no recent physical activity (Centers for Disease 
Control and Prevention, 1996). A closer examination of these trends illustrates that while 
activity levels are generally low, boys are more active than girls. In one study, 74% of boys 
compared to 52% of girls report exercising vigorously in any 3 of the previous 7 days (Pate 
et al., 1995). Likewise, Trost et al. (1996) found that fifth grade boys were twice as active as 
girls in both moderate and vigorous physical activity. Regardless of gender, physical activity 
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consistently has been shown to decline during adolescence. In one study, 69% of children, 
age 12 and 13, exercised vigorously in 3 of the past 7 days, but only 38% of individuals 18 to 
21 met the criteria (Adams, Schoenborn, Moss, Warren, & Kann, 1995). Similarly, Pate and 
his colleagues (1995) found that 72% of high school freshman compared to 55% of high 
school seniors engaged in vigorous activity (Pate et al., 1995). The 1999 YRBS results 
indicate that 73% of freshman and 58% of seniors reported regular participation in vigorous 
physical activity. 
Regular physical activity has been associated with a reduced risk of overweight or 
obesity in a number of studies (Berkey, 2000; Gordon-Larsen, 2001; Gordon-Larsen, Adair, 
& Popkin, 2002; Gordon-Larsen, McMurray, & Popkin, 1999; Hernandez et al., 1999; 
Klesges, Klesges, Eck, & Shelton, 1995; Moore et al., 1995; Obarzanek et al., 1994). In a 
study of over 13,000 nationally representative adolescents, Gordon-Larsen (1999) and her 
colleagues concluded that those adolescents with low levels of activity were more likely to be 
overweight. Another study (Gordon-Larsen, Adair, & Popkin, 2002) employing a 
longitudinal design provides more powerful evidence for this association. The findings 
indicate that low levels of physical activity and sedentary behaviors contribute independently 
to a child's risk of being overweight. 
The combination of increased obesity and the decline in physical activity is a serious 
concern from a public health perspective. A growing number diseases formerly thought to be 
"adult diseases" are being reported in children. The number of cases of "adult onset" type II 
diabetes, hypertension, and high triglyceride levels, as well as, obesity are increasing in 
children (Guillaume, Lapidus, Bjorntorp, & Lambert, 1997). Freedman et al. (1998) 
conducted a longitudinal study from 1973 to 1994 and found that overweight children age 5-
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10 are 9.7 times as likely to have 2 cardiovascular risk factors and 43.5 times more likely to 
have 3 or more cardiovascular disease risk factors. Of the overweight children, 75%, age 5-
10, and 69%, age 11-17, had 3 risk factors. 
Consequently, it has become apparent to many people and organizations that 
something must be done to increase the activity level of our youth. In June of 2000, 
President Clinton delivered a call to the Secretary of Health and Human Services and the 
Secretary of Education, together, to identify "strategies to promote better health for our 
nation's youth through physical activity and fitness." The document requested the renewal of 
physical education programs as well as the community to work together to raise the level of 
physical activity and fitness. Just a few months prior, Healthy People 2010 objectives were 
released. These focused on the previously declared high priority health initiatives. The 
number one health indicator was physical activity followed by obesity. In addition, several 
of the leading health indicators used to track Healthy People 2010 goals specifically target 
physical education and children's physical activity. Guidelines from the Centers for Disease 
Control (CDC) also have emphasized the importance of physical education for promoting 
physical activity in youth (Centers for Disease Control and Prevention, 1997). These 
documents clearly reveal the important role of physical education in public health. 
Home Schooling: Risk or Reward? 
Home schooling has been an increasingly popular alternative to public and private 
schools. It is currently estimated that between 1.7 and 2.1 million children are being home 
schooled in the U.S. (Rhodes, 2000) and the rate is increasing at 7 to 15% each year. 
Students educated in their home score as well if not better than traditional school children on 
most "core" academic subjects (Ray, 2000). Recently, a study of 20,760 home school 
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students was conducted to examine their academic achievement. At all grades and in all 
subjects, home school students scored significantly higher than their private and public 
school peers. In reading, scores averaged between the 82nd and 92nd percentile, while in math 
they averaged in the 85th percentile. Comparing overall percentile, public school students 
scored in the 50th percentile, private school students in the 65th to 75th percentile and home 
school students in the 75th to 85th percentile. In addition, ACT scores of those home schooled 
outperform those of traditional schools by almost 2 points (ACT, 1997). 
While considerable attention has been given to the potential advantages of home 
schooling on academics, there has been no research on the impact of home schooling on 
children's physical development. Formal home school instruction usually begins by 
approximately age 5 or 6 and 70% of the home school student's are between 7 and 13 years 
of age. These are critical years for children to be learning a number of physical (Bailer & 
Charles, 1968, p. 215; Cote, 1999) as well as social and emotional skills (Bailer & Charles, 
1968, p. 215). Children learn most of their motor skills in physical education and have 
opportunities to practice them in PE, at recess, and in sports programs. Since home school 
children do not typically have structured time set aside for physical education or recess they 
may be at a disadvantage in physical development. 
At present, little is known about physical development of home school children. In a 
search of over 1,200 published articles and documents compiled by the National Home 
Education Research Institute, only one article was found on this topic. The results indicated 
that home school children had lower motor performance scores as well as lower self-
perceptions of physical ability, but this article was not in a peer-reviewed journal (Smith, 
Bannink-Misiewicz, & Bareman, 1992). The general lack of attention given to physical 
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education indirectly illustrates the low priority by home school parents. This low priority 
may be due to a lack of resources or a lack of awareness 
Home school parents have access to a number of educational resources but there is 
little available regarding physical education. Home school parents may be adept at teaching 
academic content but may lack the expertise to teach the diverse skills covered in physical 
education. Children need to have an abundance of exercise and motor skill opportunities to 
develop general fitness and to build competence in physical activity. Most children being 
home schooled are in their peak years for skill learning and development but probably lack 
the instructions and guidance necessary to develop skills and fitness. 
In addition to the lack of resources available for physical education, home school 
parents may lack awareness about the needs for physical education to enhance physical and 
skill development. Physical education and recess are accepted parts of the daily routine for 
most public school children, but home school parents may not think they need to provide 
these opportunities at home. Therefore, home school children may miss out on essential 
elements for their physical development and may eventually lack skills and fitness levels 
necessary to participate in certain activities. Learning skills or becoming active as an adult 
can be more challenging and often social factors can impair one's ability to try new activities. 
Therefore, the lack of skill may have additional consequences in the future. 
So, while little empirical evidence exists, it is possible that the lack of formal physical 
education classes and general lack of parental attention may lead to inadequate skill 
development, poorer physical fitness development, and reduce the number of opportunities to 
experience physical activity for home school children. On the other hand, if the parents were 
aware of the importance of physical activity, the flexible schedule could actually allow for 
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more free play opportunities. Thus it is not clear if home school children are at an advantage 
or disadvantage regarding physical development. 
Dissertation Organization 
The central purpose of my dissertation research was to examine possible differences 
in physical activity patterns and levels between home school and public school children. The 
following paragraphs provide an organizational overview as well as a brief prelude to each 
study. The studies are presented in the order listed here and details are provided as to the 
placement of the appendices and the references. 
In the first study, comparisons were made between home school and public school 
children on patterns of physical fitness, physical activity and psychosocial correlates of 
physical activity. Fitness was assessed using the FITNESSGRAM battery, while physical 
activity was assessed using an accelerometry-based activity monitor. In addition, 
psychosocial correlates were measured in an effort to determine their association with 
physical activity and fitness. Gender by school type analyses were conducted for fitness, 
physical activity, perceived competence, parental influence, and physical activity. In each of 
the analyses, age was used as a covariate. Age-related differences were also tested by 
dividing the sample into 2 age groups, 9-11 and 14-16. Three-way analyses were used to 
examine age differences by school type. 
The second study evaluated the utility of the CPAC across a wide age range. This 
research was necessary to examine the relative importance of the different psychosocial 
constructs across the developmental transition from childhood into adolescence. 
Comparisons were made across grade level for the three correlate measures and the outcome 
measure of physical activity. A sample of over 2000 youth (elementary, middle, and high 
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school) was obtained from 13 schools across the state. Comparisons were made to determine 
if differences existed across grade levels for each of the correlate measures and physical 
activity. Regression analyses were used to determine the relative importance of each 
correlate for the prediction of physical activity in all 3 grade levels. 
The third study utilized a larger sample and a better controlled design to further 
examine possible differences in psychosocial correlates between home school and public 
school youth. Because maturational status could not be measured and it is known that 
increasing age (or perhaps maturation) is associated with declines in activity, age was used as 
a covariate. In addition, this study used participants from multiple communities across 
central Iowa and utilized matched samples. 
The final study compared activity patterns of public school and home school children. 
Comparisons between the two samples were made using raw accelerometer counts as well as 
estimated minutes of moderate to vigorous physical activity. Total activity time was 
compared to determine if children (home and public school) are meeting national 
recommendations for physical activity. In addition, their activity patterns throughout the day 
were compared to see when children (home and public school) get most of their activity. 
The core of this research builds from the Youth Physical Activity Model (YPAM) 
(see Appendix A) which classifies correlates of physical activity into 3 categories, 
predisposing, reinforcing, and enabling factors. The YPAM reveals a number of possible 
factors that may influence children's physical activity. This model is used as the theoretical 
basis for examining potential differences between home school and public school children. 
The first study examines the entire model, while the subsequent studies focus on the 
predisposing and reinforcing factors. Home school children may have fewer structured 
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opportunities to be active than public school children but they may have more available time 
to be active (enabling factors). Home school children may receive less reinforcement and 
support for physical activity from their parents but have stronger family bonds than public 
school youth (reinforcing factors). Because of different amounts of exposure and 
reinforcement, home school children may develop poorer (or better) perceptions of 
themselves physically and have less (or more) interest in sports and physical activity than 
public school children (predisposing factor). For a complete description of the model see the 
Extended Literature Review (Chapter 7). Additionally, information on tracking of physical 
activity, the role of physical education and recess, and the assessment of physical activity can 
be found in the Extended Literature Review. 
Appendices for all chapters can be found at the end of the entire document, while 
references will be included for each chapter. 
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Chapter 2: Physical Activity and Physical Fitness in Home 
School and Public School Children 
Manuscript in Press, Pediatric Exercise Science (December, 2004) 
Gregory J. Welk1, Jodee A. Schaben1, & Mack Shelley2 
Abstract 
Home schooling is an increasingly popular alternative to public or private schools but little is 
known about how home schooling may affects physical activity patterns or physical fitness 
levels. This study compared patterns of physical fitness, physical activity and psychosocial 
correlates of physical activity in home school and public school youth. Fitness levels were 
obtained from the PACER aerobic fitness test, physical activity levels were assessed with 
three days of accelerometry, and psychosocial correlates were assessed with the Children's 
Physical Activity Correlates scale. Two-way (Gender x School Type) analyses of covariance 
(ANCOVA) revealed a significant gender x school type interaction for fitness with public 
school males having higher fitness levels than home school males. No school type effects 
were evident for the physical activity measures or the psychosocial correlate measures but 
trends in the data suggest the possibility of age-related interactions on the psychosocial 
measures. Additional research on possible differences between home school and public 
school youth is warranted. 
1 Major professor and graduate student, respectively 
2 Statistician/Consultant 
Introduction 
Increasing attention has been given to the importance of regular physical activity for 
youth (1,7,8,33). While limited data still exist, most studies suggest that children and 
adolescents are not getting sufficient amounts of physical activity (9,19). Low levels of 
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physical activity in youth have been linked to increasing levels of obesity in both cross-
sectional (13,14,21) and longitudinal studies (4,16). Because physical activity has important 
public health significance it is important to understand factors that influence activity patterns 
in youth. 
A population that is understudied, and potentially at greater risk for inactivity and 
obesity-related conditions, is the expanding number of home-schooled children. It is 
estimated that between 1.5 and 2 million children are currently being home-schooled in the 
United States, and this number is increasing by 7-15% each year (22). Research has generally 
supported the contention that home-schooled students perform as well or better than public 
school students in most academic subjects (28). Research has also refuted the popular notion 
that home-schooled children become socially isolated or emotionally withdrawn (29). 
Research, however, has not systematically examined the effects of home schooling on 
children's levels of physical activity or physical fitness. School provides opportunities for 
children to be physically active during physical education and recess, and also through 
unstructured play before and after school (25,32). School physical education also provides 
training on the physical and behavioral skills needed to be active later in life. Reduced 
opportunities for physical education and recess in home school youth may cause home school 
youth to be less active and less fit than age-matched public school youth. 
The study of children's physical development is complicated by the interacting 
effects of genetics and maturation, as well as by innate gender and individual differences. 
Regular physical activity can improve aerobic fitness, but children are known to be less 
responsive to physical activity than adolescents or adults (27). Because fitness and activity 
may be only weakly correlated it is important to study physical fitness and physical activity 
15 
as separate outcomes. Psychosocial correlates of physical activity are also important 
indicators of children's development because they reflect the child's overall attitude toward 
activity which may influence his or her future involvement as an adult. 
The purpose of this study is to compare physical activity, physical fitness levels, and 
psychosocial correlates of home school and public school children. The Youth Physical 
Activity Promotion (YPAM) model (36) provides the theoretical basis for studying these 
relationships. This social-ecological model integrates social and environmental influences on 
children's physical activity into a unifying framework (the adapted version of the model is 
shown in Figure 1). Predisposing Factors represent the overall predisposition a child has to 
be active, and, these factors are viewed from a social cognitive theory perspective (3). 
Children who have positive outcome expectancies (operationalized as enjoyment) and 
positive efficacy expectations (operationalized as competence) are more likely to be 
predisposed to be physically active. Enabling Factors refer to attributes or characteristics 
such as motor skills and fitness that influence a child's ability to learn and participate in 
physical activity (10,15,35). Reinforcing Factors refer to support or reinforcement that 
increases the likelihood of physical activity. A variety of parental influence measures have 
been associated with physical activity, including 'parental encouragement' (5,6,45), 'direct 
support' (2), and 'parent involvement' in activity (31) and these are the main Predisposing 
Factors examined in the present study. Recent work with the YPAM model (45) has 
supported its use for studying correlates of physical activity in children. 
Methods 
Participants 
The sample included a total of 117 home school children from four different home 
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school cooperatives in central Iowa and a comparison sample of 1,567 children from a public 
school district in Central Iowa. The ages of the original home school sample ranged from 7-
18, but only students from 9-16 were used in the present study. The distribution of males in 
the home school sample was slightly higher (62%) compared with the public school sample 
(55%). The sample of home school children was a bit younger on average compared with the 
more balanced distribution in the public school sample. Approximately 60% of the home 
school sample was between 9 and 12 years of age, while the public school sample was 
divided more evenly between the 9-12 age group (49%) and thel3-16 age group. The 
ethnicity of the individual participants was not tracked in the study, but the overall sample 
distribution in the local school district is 81% white, 6% black, 8% Asian, 4% Hispanic, and 
1% other. The home school population was less heterogeneous (95% white), but this 
distribution is similar to the overall demographics in the state (90% white) and also typical 
for home school families nationally (28). Anthropometric data on height, weight, and body 
composition are also not tracked in the school district so it is not possible to further 
characterize the sample with these types of measures. The Institutional Review Board for our 
University approved the overall procedures for the study and the Curriculum Evaluation 
Committee from the participating school district approved the specific inclusion of the public 
school data in the project. 
Measures 
Physical Fitness - Enabling Factors 
Health-related fitness was assessed with the FITNESSGRAM fitness battery (11) but 
results are reported only for the estimate of aerobic capacity provided by the PACER aerobic 
shuttle run test. This test requires children to run a series of 20m laps to a timed cadence -
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the speed increases each minute until the child cannot complete the lap in the designated time 
(20). Validation studies with the test have shown it to yield valid estimates of VO, max (r = 
.72, SEE = 5.26 ml/kg/min) in both children (42) and adolescents (23). Test-retest reliability 
estimates (intraclass correlations) have ranged from .89 to .93 in previous studies (20,23,24). 
Power calculations (18) indicated that a sample size of 117 would allow us to detect a 
significant difference in VO? max with a power of .97 at a Type I error level of .05 for a two-
tailed test and a moderate effect size of .50 as measured by Cohen's d. 
Psychosocial Correlates of Physical Activity 
A self-report battery of psychosocial scales known as the Children's Physical Activity 
Correlates (CPAC) was used to collect data on possible correlates of physical activity (See 
Appendix C). The survey instrument includes items that assess the Predisposing and 
Reinforcing constructs described in the Youth Physical Activity Promotion model (36). The 
constructs in this model are based on principles from social cognitive theory but are 
operationalized to be more relevant to children. Each of the constructs in the instrument is 
assessed using a four-point (1-4) structured alternative format to reduce tendencies for 
socially desirable responses. The psychometric properties of the component scales in this 
battery are described below: 
• Attraction to Physical Activity - Predisposing Factor 
Items from the Children's Attraction to Physical Activity (CAPA) instrument - (5) were 
used to assess outcome expectations for physical activity (i.e., 'the value or benefit 
associated with regular participation '). A previous study (45) found that a composite 
measure based on a mean of 15 items (3 from each of the original five scales) yields a 
uni-dimensional construct with an alpha reliability of .82. 
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• Perceived Competence - Predisposing Factor 
Barter's Perceived Competence Scale was used to assess efficacy expectations (i.e., 
'confidence in being able to be physically active'). The original scale includes 5 items, 
but our past research (45) found that a reduced scale consisting of 3 items was sufficient 
to represent the construct. The alpha reliability of the reduced scale was .71. 
• Parental Influence - Reinforcing Factor 
Parental influence was assessed with four scales (3 items per scale) that assess different 
dimensions of parental influence (role modeling, encouragement, involvement, and 
facilitation). For the present study, a composite indicator of parental influence was 
computed by taking the mean from the four different scales. The alpha reliability of the 
composite scale from the past study (45) was .81. 
Physical Activity 
Physical activity of children was assessed with an accelerometry-based activity 
monitor that provides objective information on overall levels of physical activity. The 
Biotrainer activity monitor (IM Systems, Baltimore) was selected for this project based on its 
small size, low cost, and ease of use. Previous studies have validated the Biotrainer as a 
measure of physical activity (37,38) and reliability of different monitoring units has recently 
been established (44). Calibration equations have been used in some studies to convert the 
raw activity counts into more meaningful units of time or energy expenditure but a raw 
measure of average counts per day was used in this study to minimize additional error from 
the use of these prediction equations. 
Data Collection Procedures 
The logistics and design of the study necessitated that we use slightly different 
recruitment and data collection procedures to accommodate the unique characteristics of the 
public school and home school samples. For the public school sample, we obtained data 
collected as part of the annual district-level evaluation. Teachers from all 10 of the schools (8 
elementary schools, 1 middle school and 1 high school) have received training by the lead 
author on the administration of the FITNESSGRAM assessments. The CPAC instrument is 
also used across the district to evaluate students' attitudes and beliefs about physical activity 
and physical education. Data for the present project include representative samples from 
three elementary schools, the middle school, and a sub-sample from the high school. 
The home school data were collected during separate site visits to each of the four 
participating home school cooperatives. Home school children in each group typically attend 
these group sessions every week or every other week to provide time for social interactions 
and group activities. Parents of children in the home school cooperatives were informed 
about the testing through internal mailings and provided informed consent to allow their 
child to participate. Children then completed assent forms prior to participating in the project. 
For the two local home school cooperatives, data from on fitness and psychosocial correlates 
were obtained on separate visits. For the two other more distant sites, logistics required that 
we collect the data all in one visit. Participants from these sites completed the assessments in 
a station-by-station format. Some students completed the survey first while others started at 
different fitness stations to complete the different assessments in the FITNESSGRAM test 
battery. The order of data collection varied depending on the population, but the procedures 
for the fitness testing and administration of the survey were similar to what was used for the 
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public school children. 
It was not possible to obtain objective data on physical activity from all study 
participants. A total of 24 public school and 39 home school children provided separate 
consent and assent to wear a monitor for a full week outside of the normally scheduled 
school (or home school) assessments. The participants were asked to wear the devices during 
all waking activities (except for swimming or bathing). Compliance checks limited the usable 
data to 13 public school and 31 home school children that had complete data for three full 
days. While this sample is not sufficient to draw conclusions about activity patterns the 
results are provided for descriptive purposes and to facilitate subsequent comparisons with 
other studies. 
Data Processing Procedures 
The fitness data for all participants were processed using the FITNESSGRAM 6.0 
software (Cooper Institute, 1999). The export procedure in the software was used to extract 
individual fitness data and a unique student ID variable. The data on the psychosocial 
correlates were manually entered into Microsoft Excel along with a matching student ID 
variable. Reverse-coded items were re-scored and the composite scale scores for Attraction, 
Perceived Competence, and Parental Influence were computed. The physical activity data 
from the Biotrainer monitors were downloaded according to the standard guidelines provided 
by the manufacturer. The raw data files were screened for compliance using procedures 
described in previous work (40). Individual days of data were flagged if there were four 
consecutive blocks of time (> 2 hours) with zero counts and only participants with at least 
three complete days of physical activity data were included in the final analyses. It was not 
possible to pick the same days of the week from each participant or to select specific 
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numbers of weekdays and weekends so three randomly selected days in the week were 
selected for each participant. Total counts on each day were used as the outcome measure for 
the physical activity data. The physical activity data were merged with the psychosocial data 
and fitness data by the participant's ID number to create the final data set. 
Data Analyses 
Data were analyzed using a two-way (Gender x School Type) analysis of covariance 
(ANCOVA) using age as a covariate. Separate analyses were performed for the five different 
components of the YPAM model assessed in this study (aerobic fitness, attraction to physical 
activity, perceived competence, parental influence, and physical activity). Because the study 
is the first to make direct comparisons between home school and public school samples, it is 
important to examine possible differences in each of these outcomes, instead of an overall 
multivariate comparison. There was a greater concern over not missing a significant finding, 
so a more liberal Type I error level was used for the study (. 10). However, to reduce the 
likelihood of getting significance by chance alone, a Bonferonni correction was still applied. 
This reduced the significance test to p < .02 (.10/5). This approach was deemed to provide an 
appropriate balance between Type I and Type II error. 
Because physical activity patterns and determinants may vary by age, we also sought 
to test possible age-related differences in outcomes. To accomplish this, the home school and 
public school samples were divided into two age groups (younger: 9-11 and older: 14-16). 
Students ages 12 and 13 were removed from the analyses so that the groups were clearly 
distinct in maturation and development. Age was used as the grouping variable in the study 
because home school children cannot be categorized easily by grade. Three-way analyses of 
variance (Age x Gender x School type) were used to examine possible age-related 
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differences between home school and public school children. The primary interest in these 
analyses was still on possible differences due to school type so emphasis was placed on the 
interaction terms involving school type, the 3-way interaction term (i.e., Age x Gender x 
School Type) and the two-way interaction terms (Age x School Type, and Gender x School 
Type). These three-way analyses were performed only for the fitness measure and the three 
psychosocial correlates. A univariate analyses on the average activity levels across three days 
was used to analyze the physical activity data. 
Because the sample sizes may have been insufficient to detect small differences 
between these samples, effect sizes are computed for all comparisons. Effect sizes were 
calculated according to established procedures (34). A pooled standard deviation was used 
because there was not a predetermined control group for these comparisons. 
Results 
The descriptive statistics on the fitness measures and the three psychosocial correlates 
(Attraction to Physical Activity, Perceived Competence, and Parental Influence) are shown in 
Table 1. Effect sizes are computed for all 'school type' differences, and these are processed 
separately by gender as well as for all students combined. 
The two-way ANOVA results allow for comparisons by school type and gender as 
well as an examination of interactions between these independent variables. For the PACER 
aerobic fitness test, there was a significant Gender x School Type interaction [F(l, 1346) = 
5.57, p < .018.]. The values for public school males were significantly larger (-30%) than 
home school males (ES = .57), but the values for girls were not significantly different by 
school type (ES = .07). There were no School Type interactions or main effects for the 
Attraction to Physical Activity or Perceived Competence measure, but there was a significant 
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School Type main effect for the Parental Influence measure [(F( 1, 1096) = 8.33, p < .004]. In 
this case, home school children perceived less parental influence than did public school 
children, but the effect sizes for these differences were fairly small (ES ~ .20). 
Gender differences were not the primary focus of this study, but the results of these 
comparisons are briefly described to provide a more complete view of the data. Gender main 
effects were significant for the PACER aerobic fitness measure with males having higher 
fitness than females (p < .001). This gender difference was due primarily to differences in the 
public school sample (ES = .61) as there was not a significant gender difference among home 
school youth (ES = .05). Gender main effects for perceptions of competence were also 
significant (p < .001) with boys having higher perceptions than girls. For this measure, the 
effects were consistent for both the public school sample (ES = .43) and home school sample 
(ES = .58). Gender main effects approached significance (p < .038) for Attraction to Physical 
Activity with boys reporting higher scores. The effect was small, but similar, for the public 
school (ES = .23) and home school (ES = .34) samples. 
Three-way ANOVAs were performed on a reduced set of data to examine possible 
interactions by age. The descriptive data for the psychosocial data are shown in Table 2. For 
the  f i tness  compar i son  we  observed  a  s ign i f ican t  th ree -way  in te rac t ion  [F(2 ,  664)  =  8 .77 ,  p  <  
.002]. Young home school boys had aerobic capacity values that were similar (only 2% 
lower) to young public school boys (ES = .24), but values for older home school youth were 
14% lower compared with the older public school youth (ES = .88). For girls, this age-related 
effect was not evident. Home school girls had values that were similar to public school girls 
for both age groups. This interaction is displayed graphically in Figure 1. 
There were no other significant three-way interactions for the other comparisons with 
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the psychosocial measures, but the Age x School Type interaction approached significance 
for both the Attraction to Physical Activity measure (p < .049) and the Parental Influence 
measure (p < .063). In both cases, the responses for older home school youth were more 
positive than for younger home school youth whereas the opposite was true for public school 
youth. The differences in outcomes can be seen in the different signs for the effect size 
values (see Table 2). For the younger age group, the effect sizes are positive, indicating 
higher values for public school youth. For the older age group, the effect sizes are negative, 
indicating higher values for the home school youth. 
The physical activity data are shown in Figure 2. For all three days, the home school 
youth had slightly lower levels of physical activity than the public school. The overall 
statistical comparison based on the average activity level across the three days was not 
significant [F(l,42) = .80, p < .38). Sample sizes were too low to conduct any additional 
analyses by gender or age group. 
Discussion 
This study is the first effort to directly compare physical fitness and physical activity 
measures in home school and public school children. The results revealed some small 
differences by school type but underlying age and gender interactions prevent definitive 
conclusions from the study. We found that home school youth had lower fitness levels than 
public school children, but this effect was not consistent between genders or across ages. The 
difference in fitness was evident only for males and follow-up analyses revealed that the 
difference was evident only for the older male group. The data on physical activity are 
generally consistent with the lower fitness scores as there was a trend for home school 
children to be less active than public school children. The mean differences were small and 
non-significant but the pattern was consistent for all three days of monitoring. 
The differences between home school and public school children on the psychosocial 
correlates were modest and not significantly different. There was a general trend for higher 
scores among the public school youth, but possible age- and gender-related interactions 
appear to have obscured these overall effects. In general, values for the correlate measures 
were lower for the older public school children compared to younger public school children, 
but this effect was not as evident for the home school children. In fact, older home school 
children had higher scores on the Attraction to Physical Activity measure compared with the 
younger home school children. The sample sizes were too low to adequately test the three-
way interactions of age, gender and school type but trends in the data hint at this interesting 
possibility. 
Because this is the first study to make direct comparisons between these samples it is 
difficult to make generalizations regarding the results. The more favorable responses on the 
psychosocial measures among older home school youth clearly merit additional study. If 
home school youth develop more favorable attitudes and perceptions related to physical 
activity over time (or even exhibit smaller declines) it may offset any deficits in activity or 
fitness earlier in life. The age-related patterns in correlates observed for the public school 
children are consistent with another study we recently completed on a much larger sample of 
public school children (Schaben, 2004). Older youth had lower values on 'Attraction to 
Physical Activity* and 'Perceptions of Competence' and corresponding lower values on an 
established self-report measure of physical activity (Physical Activity Questionnaire for 
Children - PAQ-C). The fact that we reported similar values on these psychosocial 
instruments and similar age- and gender-related patterns in the public school youth suggests 
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that our public school sample exhibited the typical age related patterns. Additional work is 
certainly needed to corroborate the possible differences in attitudes for home school youth. 
A factor that complicates this work is that home school and public school youth have 
different experiences and this may cause them to respond differently or to appraise 
themselves differently on psychosocial questions. Among public school youth, social norms 
may cause some children to become less interested in physical activity with age. Home 
school youth, in contrast, may not be influenced by social norms to the same extent and may 
actually come to value physical activity more with age. This may explain why the older home 
school youth had higher scores on the Attraction to Physical Activity measure than the 
younger sample and the age matched public school youth. Another measure, Perceived 
Competence, is considered to reflect children's perception of their abilities in the physical 
domain. Empirical research has demonstrated that perceptions are predictive of children's 
actual physical activity behavior (43), and perceived competence has been associated in cross 
sectional studies with objective fitness levels (39,41). Because home school youth would 
likely have fewer opportunities to make peer-related comparisons, they may also rate 
themselves more positively than if they were exposed to more youth at school. 
Different responses may also occur on the construct of parental influence. Studies 
have demonstrated that parents' willingness to transport their children to sport or fitness 
activities or to play with their children significantly impacts the child's activity and fitness 
levels (17,31). Home school parents are available during the day to provide access and 
opportunities for children to be active and are known to be more involved and supportive in 
their parenting practices (30). If home school parents provide more opportunities for their 
children, it would make sense for older home school youth to report greater amounts of 
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parental influence. The data in our study revealed lower levels of perceived parental 
influence for older public school youth but this decline wasn't evident for the home school 
youth. Additional work is clearly needed to better understand possible differences in 
psychosocial correlates of physical activity in home school youth. Associations with outcome 
measures of physical activity and physical fitness would also help to document the possible 
effects of any differences in these values. 
These are very preliminary results and it is important to acknowledge limitations in 
our design that could have influenced the results. A potential limitation in the study is that we 
relied on field tests of fitness and utilized trained teachers to collect the data on public school 
children. The teachers were trained by the lead author in how to administer the 
FITNESSGRAM test battery, but it is possible that slight differences in protocol could have 
influenced the fitness results. Another limitation is that we did not obtain information on 
physical skills. In the Youth Physical Activity Promotion Model (36), physical skills are 
viewed as "Enabling Factors" that help a child to be physically active. Motor skills are 
directly linked to activity because they influence a child's ability to learn and participate in 
physical activity (10,15,35). Poor skills may also negatively influence a child's perception of 
competence and make them less interested in physical activity (12). Because home school 
children are not exposed to motor skills during physical education it may be possible for 
them to develop deficits in motor skills during the developmental years. Research comparing 
actual motor skill performance in home school and public school samples would help to 
address this issue. 
A final limitation is that it was not possible to use completely matched samples of 
public school and home school children from the same community. The sampling frame of 
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home school children from the local community was too small to allow statistical 
comparisons so it was deemed important to collect additional data from the other home 
school cooperatives. Studies have shown that region and home setting do account for some 
variability in fitness and health indicators in children (26). While there could have been some 
bias introduced by using data from multiple communities it is likely that these effects would 
be smaller than school type differences or bias due to differences in family structure or 
parental influence. Research on home school parents demonstrate that they are more likely to 
be married, are more educated, have higher incomes, and have more fundamental religious 
affiliations than public school parents (30). It was not possible to control for these 
demographic differences but subsequent research on this topic should aim to address the 
impact of possible differences in family structure and environment since these may explain 
some of the variability in the data. 
In summary, in this study little or no difference in physical fitness and physical 
activity between home school and public school children. An intriguing trend in the data is 
that older home school youth did not exhibit the same declining interest in physical activity 
as public school youth. The small sample sizes and scope of this project preclude definitive 
determinations of these differences but further research is warranted in this area. Because 
home school and public school children differ in school exposure and level of parental 
influence the systematic study of these groups offers considerable promise to better 
understand factors influencing physical activity in youth. 
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Table 1. Descriptive Statistics for Physical Fitness and Psychosocial Correlates of Physical 
Activity in Public School and Home School Samples. 
Public School Home School Effect 
N Mean SD N Mean SD Size 
Aerobic Fitness (ml/kg/min) 
Perceived Competence 
Parental Influence 
Male 668 38.96 21.12 75 27.17 15.61 0.57 
Female 566 27.45 15.76 42 26.36 13.20 0.07 
Overall 1234 33.68 19.70 117 26.88 14.74 0.35 
ctivity 
Male 555 3.11 .54 49 3.23 .43 -0.23 
Female 467 2.99 .52 30 3.08 .46 -0.17 
Overall 1022 3.05 .54 79 3.18 .44 -0.24 
Male 555 3.07 .73 49 3.06 .65 0.01 
Female 467 2.76 .70 30 2.70 .58 0.09 
Overall 1022 2.93 .73 79 2.93 .64 0.00 
Male 555 3.10 .67 49 3.02 .42 0.12 
Female 467 3.07 .58 30 2.94 .35 0.23 
Overall 1022 3.09 .63 79 2.99 .40 0.16 
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Table 2. Means, Standard Deviations and Effect Sizes for Physical Fitness and Psychosocial 
Correlates of Physical Activity by Age Group in Home School and Public School Samples. 
Public School Home School Effect 
N Mean SD N Mean SD Size 
YOUNGER 
Aerobic Fitness (ml/kg/min) 
Male 203 46.61 3.64 21 45.73 3.07 0.24 
Female 186 44.91 3.59 14 45.91 3.34 -0.28 
Overall 389 45.79 3.71 35 45.81 3.13 -0.01 
Attraction to Activity 
Male 47 3.33 0.45 14 3.17 0.54 0.34 
Female 58 3.09 0.48 12 3.02 0.45 0.15 
Overall 105 3.20 0.48 26 3.10 0.50 0.21 
Perceived Competence 
Male 47 3.23 0.62 14 3.16 0.61 0.11 
Female 58 2.92 0.67 12 2.76 0.49 0.25 
Overall 105 3.06 0.66 26 2.98 0.58 0.12 
Parental Influence 
Male 47 3.24 0.44 14 3.11 0.42 0.30 
Female 58 3.25 0.35 12 2.98 0.41 0.75 
Overall 105 3.25 0.39 26 3.05 0.41 0.51 
OLDER 
Aerobic Fitness (ml/kg/min) 
Male 130 45.81 6.49 13 40.21 4.77 0.88 
Female 96 40.92 5.06 9 39.04 5.08 0.37 
Overall 226 43.73 6.40 22 39.73 4.82 0.64 
Attraction 
Male 191 3.04 0.53 10 3.29 0.45 -0.48 
Female 166 2.91 0.53 7 3.09 0.41 -0.35 
Overall 357 2.98 0.53 17 3.21 0.43 -0.44 
Perceived Competence 
Male 191 2.98 0.63 10 3.22 0.58 -0.38 
Female 166 2.65 0.65 7 2.66 0.76 -0.02 
Overall 357 2.82 0.66 17 2.99 0.70 -0.26 
Parental Influence 
Male 191 2.86 0.43 10 2.94 0.52 -0.19 
Female 166 2.90 0.46 7 2.95 0.15 -0.11 
Overall 357 2.89 0.44 17 2.95 0.40 -0.14 
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Figure 1. Estimated Aerobic Fitness Values by Age and Gender for Public School and Home 
School Children, (p < .002) 
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Figure 2. Comparison of Physical Activity Levels of Home School and Public School Youth 
on Three Different Days, {p < .38) 
A Comparison of Physical Activity Levels 
Across Three Days of Monitoring 
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Chapter 3: The Predictive Utility of the Children's Physical 
Activity Correlates (CPAC) Scale Across Multiple Grade 
Levels 
Manuscript in review: Journal of Physical Activity and Health 
Jodee A. Schaben, Gregory J. Welk, Roxane Joens-Matre, & Larry Hensley 
Abstract 
A number of health implications exist resulting from low physical activity. An increasing 
number of studies have attempted to identify correlates of physical activity. Unfortunately, 
the constructs/theories are often appropriate for one age group, making interpretation across 
age groups challenging. This study tested the utility of the Children's Physical Activity 
Correlates Scale (CPAC) to predict physical activity (PA) in children across a wide age 
range. The CPAC was administered during PE to 2,072 elementary, middle, and high school 
students from 13 schools. Results indicate a general decline in PA and correlates of PA. 
Attraction to PA accounted for the greatest percent variance for all ages: 23%, 33%, and 
38%, respectively. Parental Influence (4.0%, 1.4%, 2.0%) and Perceived Competence (2.0%, 
3.0%, 1.0%) contributed significantly, although to a lesser degree. CPAC has similar 
predictive validity across the age range, allowing for longitudinal analyses of correlates to 
determine changes between childhood and adolescence. 
Introduction 
There is considerable public health interest in understanding factors that may explain 
variations in children's physical activity behavior. A number of studies have indicated that 
activity levels decline with age1"3 but other studies have not demonstrated this decline.4 Boys 
are generally found to be more active than girls5"8 but a recent study reported no difference 
when adjustments were made for maturation status.9 
To advance research on the promotion of physical activity it is important to determine 
the primary correlates of physical activity behavior across the lifespan. Many studies have 
examined correlates of physical activity in children8'10"12 and adolescents,10'13'14 but 
differences in the constructs and theories that were employed make it difficult to draw clear 
conclusions from this literature. A review by Sallis et al.15 revealed that the most common 
correlates for children included previous physical activity, program or facility access, and 
time spent outdoors. For adolescents, correlates that were consistently significant included 
perceived activity competence, parent support, support from others, direct help from parents, 
and having opportunities to exercise. 
Few studies have examined the changes in correlates across the entire spectrum of 
school age children. A number of studies have examined more than one age level,11'16"21 but 
only a few have compared correlates specifically across wide age ranges. Craig et al.22 
administered a survey to both 5th and 8th graders, asking them to recall activities they 
participated in four or more times in the past year. Additional questions captured intentions, 
attitudes, norms, and perceived control over their activities. Results indicate no difference in 
intent, attitude, or subjective norms between 5th and 8th graders, although the method of 
assessing physical activity (recalling 4 or more activities over the past year) may have 
influenced the results. Perceptions of competence differed by gender but not grade, with 
boys scoring significantly higher than girls in both grades. Another study13 examined the 
impact of friends and families on the physical activity of middle school and high school 
youth. For boys, there was a positive relationship between family fitness concerns and 
physical activity, although the relationship was stronger for junior high boys. For girls, there 
was a modest positive correlation between senior high girls' physical activity and friends' 
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fitness concerns, but no significant relationships for junior high girls. These findings suggest 
the presence of age and gender differences in the relative importance of family and friend 
influence. 
The most comprehensive age-related study of physical activity correlates was 
conducted by Sallis and colleagues.23 They evaluated a battery of social cognitive theory 
constructs across 1st through 12th grades. An advantage of this study was the use of 
objectively measured physical activity. A disadvantage is that parental proxy measures were 
used for a number of variables such as the child's physical activity and potential correlates of 
activity, demographic, psychological, social, and physical environment. This was deemed 
necessary for evaluating students in grades 1-6, but the use of different respondents makes it 
difficult to make direct comparisons of these constructs over the whole age range. The results 
show that five variables (enjoyment of physical activity, perceived coordination, use of 
recreational time, family influences, and peer influences) were significant predictors of 
physical activity for 5 of the 8 age-gender groups. It should be noted that after 7th grade 
(when a student-report was also used) the number of significant correlations increased, from 
2 to 6 (7 for females), and the R2 value for predictions of physical activity increased from an 
average of .10 to .25. This illustrates the importance of attempting to obtain a child report in 
addition to the parent report. 
Additional research is needed to refine measurement tools further so they can assess 
psychosocial correlates of physical activity across the full developmental transition from 
childhood into adolescence. There are many fundamental changes in social factors (e.g., 
source of reinforcement, social comparison, self-efficacy, etc.) and physical development 
(e.g., height, strength, body composition) that may influence physical activity patterns during 
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this time period. For example, maturational changes may influence children's view of 
themselves, their ability in particular activities, or their feelings about being physically 
active. During adolescence a child's primary source of reinforcement is theorized to shift 
from their parents to peers.24 This transition may influence the relative importance of 
different psychosocial constructs and alter a child's willingness to be active. The purpose of 
the present study was to test the utility of an established battery of psychosocial correlates to 
predict physical activity in children across a wide age range (childhood to adolescence). By 
utilizing the same physical activity measure and studying the same constructs across a wide 
age range, it will be possible to examine the relative importance of different psychosocial 
constructs across the developmental transition. 
Methods 
Data were collected from a larger sample of rural schools participating in a broader 
study called PANARY (Physical Activity and Nutrition Among Rural Youth) that examines 
possible differences in physical activity and nutrition behaviors in rural and urban youth. Dr. 
Larry Hensley was the principal investigator for this project. 
Participants 
A total of 2,072 youth (1,069 males, 1,003 females) from 13 schools across the state 
participated in the study. Participants' age ranged from 10 to 20 years. There was a 
relatively even distribution among elementary (24%), middle (36%), and high school (39%) 
youth. Beale codes (Appendix D) were used to categorize the counties in which the schools 
were located. Beale codes characterize counties based on 2 criteria: ( 1 ) the size of the 
county, and (2) its proximity to a metro area. Beale codes range from 0-9, with the higher 
numbers representing a smaller community and/or greater distance to a metro area. The 
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predominant Beale code for these communities was 8, which is defined as a rural population 
(i.e., with less than 2,500 people that is adjacent to a larger, metropolitan area). The 
Institutional Review Board approved the instruments and procedures. Consent was obtained 
from all participants. 
Instruments 
Participants in the study completed two surveys during their normal physical 
education class period. These instruments are described below. 
Physical Activity Questionnaire for Children (PAO-C) 
The Physical Activity Questionnaire for Children (PAQ-C) (Appendix E) was used to 
assess overall activity patterns. This instrument uses a series of nine questions to assess a 
child's overall level of physical activity in a variety of situations and times (e.g., school, 
recess, after school, evening, weekend etc...). The items are each scored on a 5-point Likert 
scale, and the average of the items is used to reflect the overall physical activity level. A 
question on recess is used for elementary grade school children, but this item is removed 
from the instrument for the older middle school and high school youth. The items in the scale 
operationalize physical activity as "sports, games, or dance that make you breathe hard, 
make your legs feel tired, or make you sweat. " 
The psychometrics of the PAQ-C instrument has been well established in the 
literature. The internal reliability of the different items in the scale has been shown to be high 
(> .80) in several different studies.25'26 Test-retest reliability (1 week between 
administrations) has been shown to be acceptable for both males (r = 0.75) and females (r = 
0.82) in grades 4 through 8.25 Validity has been established by examining relationships 
between the PAQ-C and an activity rating question, a teacher's rating of physical activity, 
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and MVPA assessed by a separate inventory.27,28 The PAQ measure was moderately 
correlated with all of these measures (range: r = .45 to r = .63). Construct validity of the 
PAQ-C instrument has also been established in several recent studies that have used the 
PAQ-C as the outcome measure of physical activity.9'26 
Children's Physical Activity Correlates (CPAC) scale. 
The Children's Physical Activity Correlates (CPAC) scale was used to capture 
psychosocial correlates of physical activity.26 This instrument assesses social cognitive 
theory constructs using items that are specific for children. A study on young children26 
found that the three component scales in the battery each contributed uniquely to the 
prediction of physical activity, collectively predicting 30% of the variance (males: 33%, 
females: 27%). The specific psychometric properties of the component scales are described 
below. 
Outcome expectations for physical activity were assessed with items from the 
Children's Attraction to Physical Activity instrument.29'30 This instrument includes 5 scales 
reflecting affective aspects of exercise involvement (Fun of Physical Exertion, Liking of 
Games, Liking of Exercise, Importance of Exercise, Peer Acceptance). A uni-dimensional 
scale (based on the means of the five scales) has been used in past research to capture overall 
attraction to physical activity.26 Factor analyses supported the use of one factor (Attraction to 
Physical Activity) and this factor has been shown to have high alpha reliability (.82) as a 
unitary construct. While outcome expectancies for adults usually emphasize health or fitness 
outcomes, the primary outcome expectancy for youth is considered to be overall enjoyment 
of physical activity. 
Efficacy expectations were assessed with Harter's Perceived Athletic Competence 
Scale. Self-efficacy in social cognitive terms is referred to as perceived self-efficacy and is 
defined as "beliefs in one's capabilities to organize and execute the courses if action required 
to produce given attainments."31'p 3 Bandura31 has suggested that self-regulatory efficacy 
becomes more salient for familiar activities that must be performed regularly to achieve 
desired results. While a number of self-efficacy scales are available, the broader construct of 
Perceived Athletic Competence (PerComp) is more appropriate for the YPAM model (and 
the present study), as it is less situation-specific. 
Parental influence was assessed with 18 items that assess different dimensions of 
parental support (role modeling, encouragement, involvement, and facilitation). These items 
capture the modeling, social support, and social influence aspects of SCT. The development 
and psychometrics of these scales have been described in previous work.26 While our 
previous study suggested the presence of two unique factors, emphasis in the present study 
was on overall parental influence. Therefore, a unidimensional measure computed as the 
mean of the 18 items was used to assess Parental Influence (Parlnf). The alpha reliability of 
this composite scale was found to be high (.81).26 
Data Analyses 
Univariate ANOVAs were conducted on the three correlate variables and the outcome 
measure of physical activity to test for differences across grade level. Effect sizes for these 
differences were calculated using established procedures.41 Correlations were computed to 
examine the relationships among the different psychosocial correlates for each grade level. 
Stepwise regression analyses were performed to determine the relative importance of the 
three correlate variables in predicting physical activity. 
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Results 
The final sample was restricted to participants with complete data on all measures. 
There were 482 elementary (ES), 661 middle school (MS), and 621 high school (HS) youth 
from 13 schools across the state. There was an even distribution across the three grade levels 
and a balanced distribution between boys and girls in each sample (ES: 54% boys; MS: 52% 
boys; HS: 50% boys). 
The descriptive statistics were computed separately for each of the schools and there 
were no apparent differences across the different schools. School-level comparisons were not 
the focus of the project, but it was necessary to sample across multiple schools to obtain 
representative data on rural Iowa youth. The descriptive statistics by gender and grade are 
shown in Table 1. 
Evaluation of Gender and Grade-Level Differences 
Analysis of variance was performed to test for possible differences in the study 
variables across grade and gender. The results revealed declining patterns of physical activity 
with age and parallel trends for the psychosocial correlates. For each measure, younger 
students scored higher (p < .001) than the older students. Boys scored higher (p < .001) than 
girls on all scales except for the Parent Influence scale, in which scores were about equal. Of 
note, there was a bi-phasic trend in all of the correlates. Psychosocial correlates showed a 
general downward trend from youngest to oldest, but there was a slight increase in those 
values from the end of the elementary school year to the first year of middle school. The 
summary data by school level are shown in Table 1 and the results are summarized below. 
For the physical activity measure, there was a significant main effect for gender [F (1, 1,864) 
= 46.8,p< .001] with boys' scores being higher than girls' scores (effect size = .35) There 
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was a significant main effect for school level [F (2, 1,864) = 103.5, p < .001] with ES scores 
being similar to MS (effect size = .16) but much higher than HS (effect size = .81) (see 
Figure 1). These differences were significantly different in follow-up pairwise comparisons, 
with confidence interval (CI) set at 95%. 
For the Attraction to Physical Activity measure there was a significant main effect for 
Gender [F (1, 1,777) = 14.7, p < .001]. The effect size was small for the overall sample 
(effect size = .19). However, the difference between the ES girls and boys was moderate 
(effect size = .56). There was a significant main effect for school level [F (2, 1,777) = 15.3, 
p < .001], but these differences were also small (effect sizes ranged from. 15 to .35). There 
was no significant gender by school level interaction for this measure. 
For the Parent Influence measure, there was a significant main effect for school level 
[F (2, 1,777) = 41.8, p< .001]. Follow-up pairwise comparisons revealed that ES students 
scored similarly to MS (effect size = .18) but higher than HS (effect size = .54). Students 
from MS also scored higher than HS (effect size = .37). 
For the Perceived Competence measure there was a significant main effect for gender 
[F (1, 1,776) = 78.1, p < .001]. Girls scored lower than boys (effect size = .43); this 
difference was particularly pronounced at the ES level (effect size = .56). There was also a 
significant main effect for school level [F (2, 1,776) = 26.05, p < .001]. Direct pairwise 
comparisons revealed that ES students scored higher than MS (effect size = .12) and HS 
(effect size = .41), while MS students also scored higher than HS students (effect size = .29). 
There was no significant gender by school level interaction. 
Correlations among Measures by Gender and School level 
Correlations were computed to examine the relationships among the different 
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psychosocial correlates and physical activity measure (PAQ-C). These analyses were run 
separately by grade level to examine the consistency of the relationships with age. The 
highest correlations with the physical activity measure were found with Attraction to 
Physical Activity, and this was evident for all three school levels. The correlations among 
the different psychosocial measures were moderate (.39 to .67) and statistically significant 
for all pairwise comparisons. Overall, the magnitudes of the correlations were quite similar 
despite large age differences in the samples. See Table 2 for correlations among 
psychosocial variables and between psychosocial and physical activity measures. 
Regression Analysis by School Level 
Stepwise regression analyses were performed for each grade level to determine the 
relative importance of the different constructs and the overall utility of the CPAC battery for 
predicting physical activity behavior. The results indicated that Attraction to Physical 
Activity accounted for the largest amount of variance in physical activity in all three grade 
levels (ES: 23%, MS: 33%, HS: 28%). The Parent Influence and Perceive Competence 
subscales accounted for smaller amounts of the variance (4%, 3%, 2%, and 2%, 1.4%, and 
.8%, respectively) but both were significant predictors of physical activity for all three age 
groups. Overall, the models accounted for 29%, 38% and 30% of the variance in activity for 
elementary, middle, and high school students, respectively. Uniqueness indices were 
computed for each of the correlates to show the independent contribution of the scales (Table 
3). 
Discussion 
This study examined the utility of a battery of psychosocial correlates for physical 
activity across the elementary, middle, and high school age range (ages 10-20). The results 
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support the utility of the CPAC battery (and the YPAM model) across this wide 
developmental age range. The primary components of the CPAC battery (Attraction to 
Physical Activity, Perceptions of Competence and Parent Influence) were found to be 
significantly correlated with physical activity at all three age levels. Collectively, the 
psychosocial predictors in the CPAC accounted for over 30% of the variance in physical 
activity for all three age groups. This value is higher than is typically reported for prediction 
of physical activity using psychosocial correlate measures. The variance accounted for in 
11 ^0 o i 
most studies on correlates of physical activity has ranged from 5.5% to 28%. " 
A unique advantage of the present study is that we found that the CPAC has similar 
predictive validity across the whole developmental age range. Previous studies on correlates 
of physical activity have examined relationships for a small age range but comparative 
research during the full transition from childhood and adolescence is needed to understand 
factors that may contribute to the declines in physical activity with age. The fact that this 
instrument exhibits similar predictive validity across the developmental age range may allow 
this instrument to be used for longitudinal research. These types of studies would be 
particularly helpful in explicating the correlates that may mediate changes in physical activity 
behavior. For example, the inclusion of a psychosocial battery in tracking studies would 
greatly enhance the understanding of factors contributing to declines in physical activity over 
time. Having one measure that can assess correlates for multiple ages also allows for better 
studies of gender-related differences since maturational differences between boys and girls 
have been theorized to account for some of the differences in activity levels between boys 
and girls.9 
In the present study, we found that boys were more active than girls at each grade 
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level, and that physical activity levels declined with age from elementary to middle school to 
high school students. The patterns of declining participation in physical activity are 
consistent with typical gender and age-related patterns identified in the literature. Kimm et 
al.3 revealed declines in activity of 21% during the transition from childhood to adolescence, 
while Bradley et al.36 determined that there was a shift from vigorous to sedentary activities 
from 3rd to 10th grade, with the decline happening earlier for females. 
Age-related differences were also observed for the psychosocial predictors of 
Attraction, Perceived Competence, and Parental Influence, with more favorable attitudes and 
support (higher scores) reported at younger grades and less favorable levels reported at 
higher grades. Perceived Competence and Attraction to physical activity decline similarly 
across grades for males, but females report a decline in Perceived Competence that appears 
to pre-empt the decline in Attraction to Physical Activity. The present data are cross-
sectional in nature, but it is possible that declines in Perceived Competence may explain the 
declining interest (Attraction) and involvement in physical activity. In a recent study by 
Paxton et al.,20 results indicate the relationship between perceived physical competence and 
physical activity were mediated by attraction to physical activity. In our recent work,37 we 
demonstrated that Perceived Competence was more important in predicting a child's 
tendency to be active in a given situation but overall free-living physical activity may be 
determined by the affective components captured in the Attraction to Physical Activity 
measure, a construct that is often operationalized as enjoyment of physical activity. 
The lower amount of parental influence noted by the participants is also consistent 
with theory and previous research.38 Potential explanations for this relationship may be due 
to the source of reinforcement and evaluation that children use when assessing their 
performance. Younger children are often more receptive to encouragement they receive 
from their parents. Brustad,29 for example, showed that children with higher perceived 
physical competence reported higher parental encouragement. As children get older, their 
source of encouragement and evaluation shift away from their parents and toward their peers, 
thus social comparison becomes more important.38 It is possible that children develop a 
more realistic view of their abilities over time and thus their perceived competence decreases. 
Additionally, the concept of "social networks" in youth has been studied recently as a 
potential influence on youth physical activity patterns.39 Youth may be more or less likely to 
be active depending on the nature of the behaviors and beliefs of peers in their primary social 
network. 
In summary, the findings of this study indicate that the CPAC battery is useful across 
the developmental age range from childhood to adolescence. Use of this instrument in 
longitudinal research may provide insight into the decline in physical activity seen with 
increasing age. There are some limitations with the present study that should be considered 
when interpreting the results. The participants are from a sample of rural youth (which is an 
understudied population) across the state of Iowa. Geographically the participants stretched 
across the state, but, due to the homogeneity of the communities and state (93.9% white, non-
Hispanic), the findings may not generalize to other ethnic groups or to youth in more urban 
areas. Research findings by McMurray et al.40 indicate some interesting comparisons 
between rural and urban youth. Their results showed that, although physical activity levels 
were not different between rural and urban youth, body mass index and the sum of the 
skinfolds were greater for rural youth. Additionally, rural children had a 54.7 percent 
increased risk of obesity. Many fundamental differences exist in the social and 
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environmental conditions of rural communities compared to urban communities that may 
influence physical activity and cardiovascular risk factors. Therefore, future research should 
explore these findings further and examine more ethnically diverse rural areas. Additional 
research is also needed to advance the understanding of factors influencing physical activity 
behaviors in both rural and urban youth. The results of this study provide continued support 
for the CPAC battery of psychosocial correlates to facilitate this line of research. 
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Table 1 .Descriptive Statistics for Physical Activity and Psychosocial Correlates of 
Physical Activity in Elementary, Middle, and High School Samples 
Males Females 
Variables Mean SD Mean SD Effect Size 
Physical Activity 
(PAQ) 
Elementary 3.21 .67 2.98 .67 .34 
Middle 3.07 .77 2.91 .67 .22 
High 2.68 .76 2.46 .67 .30 
Attraction to 
Activity (Attract) 
Elementary 3.18 .48 2.89 .54 .56 
Middle 3.06 .56 3.04 .52 .04 
High 2.99 .52 2.88 .56 .20 
Perceived 
Competence 
(PerComp) 
Elementary 3.10 .62 2.87 .67 .36 
Middle 3.03 .64 2.80 .62 .36 
High 2.89 .65 2.56 .62 .52 
Parental Influence 
(Parlnf) 
Elementary 3.06 .49 3.01 .55 .09 
Middle 2.98 .46 2.93 .55 .10 
High 2.77 .45 2.77 .48 .00 
55 
Table 2. Correlations among Psychosocial Correlates of Physical Activity by School Level 
Variables 
Attraction to Parental 
Activity Influence 
Perceived 
Competence 
Elementary School 
PAQ-C 
Attraction to Activity 
Parental Influence 
Middle School 
PAQ-C 
Attraction to Activity 
Parental Influence 
High School 
PAQ-C 
Attraction to Activity 
Parental Influence 
**p <.01 
.48** 
.58** 
.53** 
.43** 
.53 ** 
.42** 
.51** 
.39** 
.51** 
.45** 
.67** 
.49** 
.51** 
.64** 
.46** 
.44** 
.67** 
.44** 
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Table 3. Regression Analyses for the Prediction of Physical Activity in Each Grade Level 
School Level Correlates Beta Weights Uniqueness Indices 
Beta T % Variance 
Elementary Attraction to 
School 
Middle 
School 
High 
School 
Activity .236 4.34** 23 
Parental 
Influence .211 4.54** 4 
Perceived 
Competence .195 3.70** 2 
Attraction to 
Activity .376 8.96** 33 
Parental 
Influence .139 3.8** 1.4 
Perceived 
Competence .203 4.99** 3 
Attraction to 
Activity .373 7.84** 28 
Parental 
Influence .147 3.75** 2 
Perceived 
Competence .051 2.65** 1 
** 142.8 
28.6** 
13.7*4 
325.8*4 
14.5** 
34.1 ** 
240.4** 
17.7 ** 
7.02 ** 
dBeta weights are standardized multiple regression coefficients obtained when the predictor 
variables were entered in a stepwise procedure (t-test evaluated significance) 
^Uniqueness indices reflect the independent contribution (R2 Change) of each predictor 
variable in the regression model 
**p <.01 
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Figure 1. Age Related Patterns of Physical Activity 
Physical Activity Levels 
School level 
H Elementary 
• Middle 
• High 
Significance level; p < .001. ES similar to MS, both higher than HS. 
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Chapter 4: Psychosocial Correlates of Physical Activity in 
Home School and Public School Children 
Manuscript in Preparation for Submission 
Jodee A. Schaben, Gregory J. Welk 
Abstract 
It is well established that physical activity is linked to a number of chronic diseases. 
In recent years, there has been considerable public health interest in better understanding 
factors that influence physical activity behavior - particularly in youth. With the growing 
popularity of home schooling, it is important to determine if home school children differ 
from public school children with regard to physical activity and correlates of physical 
activity. The purpose of this study was to examine the psychosocial correlates and self-
reported physical activity behaviors of home school and public school children. Home 
school (n = 79) and public school (n = 1,076) children completed a survey instrument 
containing the Children's Physical Activity Correlates Scale (CPAC) and the Children's 
Physical Activity Questionnaire (PAQ) during their normal physical education class period 
(public school) or during a separate group enrichment session (home school). Multivariate 
analysis of covariance (MANCOVA) was used to test for possible differences in these 
measures. Results indicate that, after controlling for age and location, there is a significant 
difference between home school and public school children with regard to physical activity 
and all 3 psychosocial correlates. Public school children reported higher levels for all 
measures. Regression results indicate that Attraction accounted for 20% of the variance in 
physical activity, with Parental Influence and Perceived Competence accounting for 3.3% 
and 1.9% respectively. The overall model accounted for 25.3% of the variance. The 
psychosocial correlates predicted physical activity in both samples, but the variance 
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accounted for and relative importance of the different constructs varied between the samples. 
Additional research is needed to understand better the causes and possible implications of 
these differences. 
Introduction 
Public health research has identified youth physical activity as an area of major 
concern. Regular physical activity has been associated with a reduced risk of many chronic 
diseases as well as risk of overweight or obesity. Adolescents with higher levels of inactivity 
or lower levels of activity have been shown to be more overweight than those with more 
activity and less inactivity (Berkey, 2000; Gordon-Larsen, McMurray, & Popkin, 1999; 
Gordon-Larsen, 2001; Gordon-Larsen, Adair, & Popkin, 2002; Hernandez et al., 1999; 
Klesges, Klesges, Eck, & Shelton, 1995; Moore et al., 1995; Obarzanek et al., 1994). 
During the 20-year period between 1980 and 2000, the prevalence of obesity doubled 
(7-15%) in children age 6-11, while tripling (5-15%) for adolescents age 12-19. Obesity 
continues to affect younger and younger children. The percent of overweight preschool 
children, ages 2 to 5, has increased from 7% to 10% since 1994 (U.S. Department of Health 
and Human Services, 2001). Because of the growing overweight youth population, 
children's activity levels are of particular interest. 
The trends for increasing overweight correspond with declines in levels of physical 
activity. According to the 2003 Youth Risk Behavioral Surveillance (CDC, 2004), the 
percentage of children reporting sufficient participation in vigorous physical activity 
decreased from 64.7% to 62.6% between 1999 and 2003. A similar decline from 26.7% to 
24.7% was found for those reporting sufficient participation in moderate physical activity. 
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Physical education has also seen a decline in the past 2 years. Since 2001, the percentage of 
people indicating 20 minutes or more of physical activity during a typical PE class has gone 
from 83.4% to 80.3%. 
Because of the growing concern for compromised health due to lack of physical 
activity, a number of studies have examined correlates of physical activity. Many of these 
studies have been conducted through individual schools or school districts (Reynolds et al., 
1990; Sallis, Alcaraz, McKenzie, & Ho veil, 1999; Zakarian et al., 1994; Pate et al., 1997; 
Sallis, Taylor, Dowda, Freedson, & Pate, 2002; Welk, Wood, & Morss, 2003). In a review 
(Sallis, Prochaska, & Taylor, 2000) of 108 studies, results indicated that there were different 
correlates for children and adolescents. A number of correlates consistently found for 
children include the intention to be active, access to programs or facilities, time spent 
outdoors, previous activity, and activity preferences, as well as parental overweight status 
and gender. Correlates for adolescents were a bit different. Gender and previous activity 
were still associated with physical activity, but other influences included perceived activity 
competence, parental support, support from others, direct help from parents, and having the 
opportunity to exercise. 
An understudied population, with regard to physical activity and correlates of 
physical activity, is home school children. The popularity of home schooling has increased 
tremendously in recent years. Current rates indicate that approximately 1.7 to 2.1 million 
children are being home schooled, and this number is growing at a rate of 7 -15% each year 
(Ray, 1997). There are inherent differences between home school and public school 
children. These differences may influence children's physical activity directly. Physical 
education and recess are integral parts of public school education (at the elementary school 
level), whereas home school children have no formal motor skill training or practice 
opportunities. This may send a message of value to public school children while leaving 
home school children with less chance to learn the skills properly and potentially less time to 
practice the skills. Anecdotally, physical education is one subject receiving minimal 
attention for adaptation to the home school format. It is possible that home school children 
internalize this as an indication of low value, and thus minimal expectations. This could lead 
to lower attraction to physical activity and, in turn, less participation in physical activity. 
Fundamental differences exist not only between home and school environments, but 
also between home school and public school families. One difference occurs with the 
parent's daily involvement with the child. Home school parents spend the majority of their 
day with their children, and therefore have more opportunities to be involved in their 
children's activities. The extra time may allow for more parental facilitation, such as 
transporting the children to the park or allowing more time spent outdoors. Although this 
would require a concerted effort by the parents, facilitation has been shown to influence 
children's physical activity (Davison, Cutting, & Birch, 2003; Klesges, Eck, Hanson, 
Haddock, & Kleseges, 1990; Sallis, Alcaraz, McKenzie, Hovell, Kolody, & Nader, 1992; 
Welk, Wood, & Morss, 2003), as well as contribute to the child's interest and involvement in 
physical activity (Welk et al., 2003). 
With at least one parent always at home, it is also possible that home school parents 
have more opportunities to be involved with their child. Studies (Sallis, Alcaraz, McKenzie, 
& Hovell, 1999; Stucky-Ropp & Dilorenzo, 1993) have shown that participating with 
children positively influences their level of physical activity. This may occur directly or 
indirectly, by influencing the child's perceived ability or interest in particular activities. 
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Socialization practices in families have been found to be related to the values and 
expectancies children have about the importance of different behaviors (Eccles, 1984; Eccles 
& Harrold, 1991). Based on personal experiences, parents often provide differential 
encouragement and opportunities for their children to engage in physical activities (Brustad, 
1996). Additionally, parents are the primary source of external evaluation for children 
(Weiss, Ebbeck, & Horn, 1997); therefore, their expectations and interpretations often 
influence children's beliefs about their own capabilities (Eccles & Harold, 1991). 
Due to the inherent differences that exist between home and public school children, it 
is necessary to examine correlates of physical activity across both groups of children. In a 
recent study (Welk, Schaben, & Shelley, in press) we reported some modest differences 
between home school and public school youth on commonly used correlates of physical 
activity, but further work is needed to clarify the results. The most intriguing finding was a 
trend indicating a possible age-related interaction for some of these correlates. For example, 
older home school children reported greater attraction to physical activity and greater 
parental influence, while younger public school children reported higher values. Only the 
parental influence component attached statistical significance, but the differential patterns for 
these correlate measures merit additional attention. In our past work (see Chapter 3), we 
demonstrated that declines in these psychosocial correlates tend to parallel the typical 
declines in physical activity observed during the early adolescent years. If home school youth 
develop more favorable values and beliefs over time, it may lend additional insight to 
understand better the factors influencing youth physical activity behaviors. 
Additional work clearly is warranted to explore possible differences between home 
school and public school youth. The current study examines the psychological correlates of 
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physical activity and self-reported levels of physical activity of matched home school and 
public school children from the same communities. Because physical activity is known to 
decline with age and there are indications that communities may influence physical activity, 
these variables were controlled as covariates in the analyses to better isolate the possible 
differences due to school type. Exploratory analyses were conducted to determine the relative 
importance of different psychosocial correlates for home and public school children. 
Methods 
Participants 
Participants included 1,154 students, 557 males and 558 females. The home school 
sample consisted of 79 children, 37 males and 42 females. The public school sample 
consisted of 1,076 children, 540 males and 536 females. The response rate for public school 
children was 47% compared to 19% for home school children. All participants resided in 
central Iowa and ranged in age from 9 to 17. Participants were recruited from different types 
of towns and communities to provide more a more representative sample for the 
comparisons. There were participants from urban (55%), suburban (31%), and rural (14%) 
communities. 
Beale codes (see Appendix D) were used to categorize the degree of urbanization in 
the different community samples. A Beale code categorizes counties (0 to 9) according to 
their population and proximity to a metro area. A Beale code of zero refers to a county 
central to a metro area with a population of one million or more. A Beale code of 9 is a 
completely rural area with a population of 2,500 or less and not adjacent to a metro area. 
Samples were taken from 4 locations from around the state, with 2 locations being rural and 
2 locations being urban. Our rural population was categorized by an average Beale code of 
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7. The urban population had an average Beale code of 4. 
Instruments 
CPAC. Children's Physical Activity Correlates (CPAC) scale is a comprehensive 
battery of psychosocial variables designed to capture the primary components in the Youth 
Physical Activity Promotion Model (YPAM) (Welk, 1999). The CPAC combines items from 
several previously validated instruments into a single assessment battery of psychosocial 
correlates of physical activity. This tool allows for assessments to take place during a single 
class period. There are 44-items in the battery and each item uses a structured-alternative 
format to help decrease tendencies for socially desirable responses. 
Fifteen items from the Children's Attraction to Physical Activity (CAPA) scale 
(Brustad, 1993) are used to assess an overall Attraction to physical activity and sports. A 
recent study has provided empirical support for the use of this composite scale to assess 
overall Attraction to physical activity (Welk, Wood, & Morss, 2003). The alpha reliability of 
the scale was high (.82), and the construct was found to be significantly associated with 
physical activity. In the present study, the same 15 items were averaged to embody overall 
Attraction. 
Five of the original 6 items from Barter's (1982) Perceived Competence Scale are 
used in the CPAC to capture Perceived Competence for physical activity. Previous research 
(Welk, Corbin, Nann Dowell, & Harris, 1997) has established good internal consistency for 
the full scale, with alpha reliability of .83, .84, and .85 for males, females, and both genders, 
respectively. The reliability for the 3 items has been shown to be good (.71) (Welk, Wood, & 
Morss, 2003). Perceived Competence has been associated frequently with physical activity 
behavior in youth (Biddle & Goudas, 1996; Kimiecik, Horn, & Shurin, 1996). 
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A total of 18 items were used to capture four different dimensions of Parental 
Influence (Parlnf). Two scales, parental role modeling (ParRole) and parental encouragement 
(ParEnc), were adapted from existing parental encouragement and parental role modeling 
scales (Brustad, 1996). Parental Modeling encompasses items related to parent's efforts to 
be physically active and their interest in activity. Parental Encouragement assesses parents' 
overt efforts to encourage their child to be active. Two additional scales were developed to 
address two additional aspects of parental social support (Welk, Wood, & Morss, 2003). 
Parental Facilitation (ParFac) is operationalized as a form of "gatekeeping" activities that 
covers parent's effort to provide opportunities to be active as well as access to facilities. 
Parental Involvement (Parlnv) encompasses overt forms of support. The mean of the 4 scales 
was used to assess overall parental influence. Alpha reliability for the overall Parental 
Influence scale was good (.81). Additionally, six questions assess overall self-esteem, but 
that construct is not addressed in this paper. 
Past research has shown the CPAC to have good utility for examining correlates of 
physical activity in youth. In a previous study (Welk, Wood, & Morss, 2003), a regression 
model tested the predictive utility of the CPAC on the prediction of physical activity. The 
CPAC accounted for 30% of the variance in children's activity levels (32.7% of the variance 
for boys and 25.5% for girls). Each of the three predictor scales (CAPA, Per Comp, and 
Parlnf) contributed significantly to the prediction to physical activity. A copy of the 
complete instrument can be found in the Appendix C. 
Physical Activity Questionnaire 
The Physical Activity Questionnaire for children - PAQ-C (Crocker, Bailey, 
Faulkner, Kowalski, & McGrath, 1997) was used to assess the level of physical activity for 
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each participant as well as give a more detailed account of what activities they participated in 
and how frequently they participated (see Appendix E). The scale includes 10 items that are 
each scored on a 5-point scale. The items assess activity during different times of the school 
day (PE, recess, at lunch, right after school, evenings, weekend, typical day). Separate 
versions of the instrument are recommended for children and adolescence (Crocker, Bailey, 
Faulkner, Kowalski, & McGrath, 1997) because recess isn't relevant for older children. The 
question referencing recess was removed in the adolescence version. Additional 
modifications were necessary to make the PAQ relevant for home school youth. The PAQ is 
based on a typical school day so additional lead-up questions were asked to determine if 
some of the traditional periods (e.g. recess) of time that existed during a school day also exist 
for home school children (See Appendix F). The actual questions from the PAQ were left 
intact for ease with processing. 
Procedures 
Public school children were recruited from areas in which we had access to home 
school children. Surveys were explained to group leaders (i.e., PE teachers or home school 
leaders). Procedures were reviewed and clarifications were made to help facilitate 
administration. Written instructions were provided for the leaders to ensure that all of the 
surveys were administered in a consistent manner. Leaders administered the surveys in 
groups, but, due to the size of some of the home school cooperatives, group sizes varied. 
Leaders read the directions and sample questions aloud. Student questions were addressed, 
and the leaders continued to read each question aloud while the students followed along. The 
children were allowed to continue at their own pace if they desired. Consents were obtained 
from the parents before surveys were distributed. Children provided assent by signing the 
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front page of the survey. These procedures were approved by the Institutional Review 
Board. 
Data Processing and Analysis 
Data were entered into an Excel Spreadsheet and imported into SPSS for processing. 
Three primary scales (CAPA, PerComp, Parlnf) from the CPAC were processed according to 
previous research (Welk & Schaben, 2004). Means were calculated for the three major 
scales in the CPAC according to established procedures (Schaben, Welk, Joens-Matre, & 
Hensley, in review). Alpha reliabilities were computed for each scale. Means were 
computed for the Physical Activity Questionnaire data. Because some of the questions may 
not directly apply to all home school children a mean of a reduced set of PAQ (PAQred) 
questions was calculated for comparison purposes. 
Correlations were computed to show associations among the variables (Attract, 
PerComp, Parlnf). Correlations were also computed for the PAQ and the PAQred so 
agreement between the 2 versions could be examined. 
A MANCOVA was used to compare home school and public school children on the 3 
primary outcome measures in the CPAC and the PAQ. A 2-way (school type x sex) 
MANCOVA was used to test for an interaction between school type and sex. Because 
physical activity is known to vary by age (CDC, 1996; Trost et al., 2002) and evidence is 
mounting that location or community size may influence physical activity (McMurray et al., 
1999; Simons-Morton et al., 1997), age and location were controlled as covariates. Follow-
up tests were used to examine any significant main effects. 
Regression was used to determine the relative importance of the different correlates 
on children's physical activity. Stepwise regression procedures allowed the importance of 
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each scale to be determined independently. The percent change obtained at each step was 
examined to determine the percentage of variance accounted for by each scale individually. 
Additionally, the overall variance accounted for by the complete battery was examined for 
both home school and public school. 
Results 
Table 1 illustrates the means, standard deviations, and effect sizes for home and 
public school students on physical activity (PAQ) and each of the three psychosocial 
correlate measures. Mean scores show home school females reported more activity than 
home school males, while physical activity scores are similar for public school children. For 
both home and public school children, mean Perceived Competence scores were higher for 
males than for females. Mean Parental Influence scores were higher for female home school 
children than for male home school children. Standardized alpha reliability values for 
Parental Influence, Perceived Competence, and Attraction are .85, .76, and .82, respectively. 
The PAQ addresses activity during different periods of the day. Because home 
school and public school children have differently structured days, it was necessary to use a 
modified scoring of the PAQ. Values for the reduced PAQ score (M = 2.94, SD = .76) were 
significantly (p < .05) different than the traditional version (M = 3.20, SD = .67), but the 
correlation between the two versions was r = .93. Correlations among the psychosocial 
correlates were low to moderate, ranging from .11 to .55 (Table 2). This indicates that the 
correlates are related but are still representing separate constructs. The correlations among 
the variables are similar by gender, although parental role modeling does not appear to be 
correlated with fun (.09) or liking (.09) of exertion for males. Correlations by sex and school 
type can be found in Appendix G. 
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Multivariate analysis of variance (MANOVA) results indicate that there is a 
significant difference based on location for PAQ [F(l,3) = 8.266, p < .0001] and Parental 
Influence [F(l,3,) = 9.204, p < .0001]. The results were near significance for Perceived 
Competence [F(l,3) = 2.522, p < .056] and Attraction [/7( 1,3,) = 2.468, p < .061], shown in 
Figures 1-4, respectively. These patterns demonstrate that responses on the instruments 
varied by location. Past research has shown significant differences by age (CDC, 1996; Trost 
et al., 2002). To control for these effects a MANCOVA was used in all subsequent 
comparison between home school and public school youth. 
Results indicate a significant type main effect for PAQ [F(l, 1149) = 6.994, p < .009], 
Parental Influence [F(l, 1149) = 23.739, p < .0001], Perceived competence [F( 1, 114) = 
6.160, p < .013] and Attraction [F( 1,1149) = 11.696, p< .001]. Public school children scored 
higher on each measure than home school children. Means and standard deviations are 
illustrated in Figures 5-8, respectively. A sex main effect was found for Perceived 
Competence [F(l, 1149) = 5.790, p < .016], with boys scoring higher than girls. Means and 
standard deviations are displayed in Figure 9. 
Median split results indicate that children with higher activity scored higher on each 
of the 3 psychosocial correlates. For the "high active" group, mean scores for Perceived 
Competence, Parental Influence, and Attraction were 3.19, 3.15, and 3.24, respectively. The 
"low active" group had mean scores of 2.75, 2.85, and 2.85 for Perceived Competence, 
Parental Influence, and Attraction, respectively. 
Stepwise regression results reveal Attraction, Parental Influence, and Perceived 
Competence, accounting for 20%, 3.3%, and 1.9% of the variance in physical activity, 
respectively. Each correlate contributed significantly to the total model, which collectively 
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accounted for 25.3% of the variance. Stepwise regression analyses also were conducted for 
home school and public school separately to determine if the correlates were equally 
important for each group. The public school results indicate that Attraction to Physical 
Activity contributes the largest part of the variance; with Parental Influence and Perceived 
Competence also contributing significantly: 19.4%, 3.7% and 1.6%, respectively. The 
overall model for public school children accounted for 24.7% of the variance in physical 
activity. Home school results show that only Attraction and Perceived Competence 
contributed significantly to the model. Attraction accounted for 25.0% of the variance, while 
Perceived Competence accounted for 6.7%. The overall model for home school children 
accounted for 31.7% of the variance in physical activity. 
Discussion 
The results of this study support the previous study (Welk, Schaben, & Shelley, in 
press) comparing home school and public school children. The results suggest that public 
school children are more active physically, and have higher Perceived Competence, higher 
Parental Influence, and higher Attraction to physical activity than do home school children. 
Our past research (Welk, Wood, & Morss, 2003; Schaben, Welk, Joens-Matre, & Hensley, in 
review) has indicated that attraction to activity, Parental Influence, and Perceived 
Competence all contribute uniquely to the prediction of youth physical activity behavior. 
The current findings further support the relationship between these variables. Because 
Parental Influence, Perceived Competence, and Attraction are associated with physical 
activity, it is expected and shown that the participants with lower psychosocial correlate 
scores have lower levels of physical activity. 
Attraction to Physical Activity accounted for the greatest percentage of explained 
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variance in physical activity, followed by Parental Influence and Perceived Competence. 
Previous studies (Schaben, Welk, Joens-Matre, & Hensley, in review; Welk, Wood, & 
Morss, 2003) also found Attraction to Physical Activity to account for the highest share of 
the variance. In the current study, the model accounted for 25.3% of the variance in 
children's physical activity. Welk et al. (2003) found that 30% of the variance was 
accounted for with elementary school students, with greater variance accounted for in boys 
(32.7%) than in girls (25.5%). When comparisons were made across grade levels (See 
Chapter 3), the battery accounted for the greatest amount of variance for middle school 
(38%) children, followed by high school (30%), and then elementary school children (29%). 
Therefore, the variance accounted for in this study is similar to previous studies with 
elementary age students. The variance accounted for in most correlate studies has ranged 
from 5.5% to 28% (Ferguson, Yesalis, Pomrehn, & Kirkpatrick, 1989; Garcia, Broda, 
Coviak, Pender, & Ronis, 1995; Pax ton, Estabrooks, & Dzewaltowski, 2004; Raudsepp, 
Liblik, & H annus, 2002; Reynolds, Killen, Bryson, Maron, Taylor, Maccoby, et al., 1990; 
Sallis, Alcaraz, McKenzie, & Hovell, 1999; Zakarian, Hovell, Hofstetter, Sallis, & Keating, 
1994). Therefore, the results presented here continue to support the use of the CPAC for 
explaining youth activity behavior. 
The relative importance of each variable differed for public school and home school 
children. The public school results mirrored the overall findings, with Attraction 
contributing the most followed by Parental Influence and then Perceived Competence. 
Because public school children made up the majority of the sample, this is not surprising. 
Home school results showed that Attraction still accounted for the largest portion of the 
variance in physical activity, with Perceived Competence accounting for a smaller portion. 
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Parental Influence was no longer significant in this model; however, this could be due to the 
smaller sample size or that physical activity is not something that home school children 
perceive their parents value. 
Lower levels of Attraction to physical activity and Perceived Competence have been 
associated with lower levels of reported physical activity by youth (Paxton, Estabrooks, & 
Dzewaltowski, 2004). The lack of formal physical education and/or recess may allow fewer 
opportunities for home school youth to learn motor skills as well as practice skills. 
According to theorized links in the YPAM, less access and involvement can lead to lower 
perceptions of competence and less involvement in physical activity. Previous exercise or 
activity behavior has been shown to influence physical activity in a number of studies 
(Bungum & Vincent, 1997; Garcia, Pender, Antonakos, & Ronis, 1999; Godin & Shephard, 
1986; Lindquist, Reynolds, & Goran, 1999; Pate, Baranowski, Dowda, & Trost, 1996) 
therefore the lack of opportunities could have serious implications for home school children. 
Additionally, Parental Influence can impact physical activity both directly and 
indirectly (Welk, Wood, & Morss, 2003). The home school model did not include Parental 
Influence as a predictor of physical activity. This also may have contributed to the lower 
levels of physical activity for home school youth. A number of studies have shown 
associations between parental influence and physical activity. Parental involvement is one 
potential mechanism. By parents being active with their children, they may increase the 
likelihood of their child being active (Sallis et al., 1988; Sallis, Alcaraz, McKenzie, & 
Hovell, 1999; Stucky-Ropp & Dilorenzo, 1993). Parental facilitation has also been shown to 
increase children's level of physical activity (Davison, Cutting, & Birch, 2003; Klesges, Eck, 
Hanson, Haddock, & Kleseges, 1990; Sallis et al., 1988; Sallis, Alcaraz, McKenzie, Hovell, 
Kolody, & Nader, 1992; Welk, Wood, & Morss, 2003). This can occur by parents paying for 
entry fees or equipment, transporting children to free play areas, practice, or games, and 
allowing time spent outdoors. Without the parents providing opportunities to be active, 
children may never know if they are good at it or enjoy it. 
Parents also can affect children's physical activity indirectly, through the enabling 
factors, by influencing the child's interest or perceived ability in physical activities. 
Attraction to physical activity is influenced by one's experiences which often are affected by 
parents' values and expectancies (Eccles, 1984; Eccles & Harrold, 1991). Based on personal 
values and beliefs, parents often present differential encouragement and opportunities for 
their children to participate in different activities (Brustad, 1996). It is possible that home 
school parents value other activities more than being physically active. Therefore, home 
school children may internalize value (and parental influence) in the other activities in which 
the child has the opportunity to participate. Likewise, parents are the primary source of 
external evaluation for children (Weiss, Ebbeck, & Horn, 1997). Parents help their children 
interpret their experiences, and, in doing so, influence their children's beliefs about their 
ability (Eccles & Harrold, 1991). Welk and his colleagues (2003) determined that Parental 
Influence accounted for 26% of the variance in children's Perceived Competence and 28% of 
the variance in children's Attraction to physical activity. Therefore, the lack of Parent 
Influence on physical activity for home school children may directly influence their lower 
levels of physical activity as well as indirectly though lowering their Perceived Competence 
and Attraction to physical activity. 
Although gender differences were not the primary focus of this study, results indicate 
a gender main effect for Perceived Competence, indicating that males had higher Perceived 
Competence than females. This supports the results of a number of previous studies (Mullan, 
Albinson, & Marklund, 1997; Schaben, Welk, Joens-Matre, & Hensley, in review; Welk, 
Schaben, & Shelley, in press; Welk, Wood, & Morss, 2003). Expectations for males are 
often higher, especially for gender stereotyped activities (Eccles, 1984). To the extent that 
the participants of this study view physical activity as being male stereotyped, the more 
likely it is for boys to perceive their ability as being higher while girls may perceive their 
ability to be lower (Eccles & Harrold, 1991). 
This study identifies different factors that may influence physical activity for home 
school and public school children. The level of physical activity, as well as the correlate 
measures, were found to be higher for public school children. It is important to acknowledge 
some of the limitations that could have influenced the results. The home school sample was 
relatively small. Although the initial interest in the project was strong, recruitment was more 
difficult than imagined. Home school parents appeared to have greater concerns about their 
child participating in this research project than public school children, and this contributed to 
the smaller samples. Response bias is always a possible confound in research since the type 
of parents who provide consent may be different than those who do not. It is likely that there 
is greater response bias among the home school sample. First of all, the type of home school 
families who participate in the local home school cooperatives is a unique subset of the 
overall home school population. Some parents choose to be involved in these cooperatives to 
provide enrichment and socialization opportunities, but other parents prefer to keep their 
children at home. It is expected that parents interested in additional enrichment activities 
would be more inclined to support more holistic education that includes physical education 
experiences (at home or through community sports); therefore, the "real" difference between 
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home school and public school children may be greater. 
There are a number of other inherent differences between home school and public 
school families. Home school families may differ from non-home school families with regard 
to SES. Although the same percentage of home school and non-home school children live in 
households with an annual income of $50,000, the median income of home school families is 
$52,000, compared to $37,581 for public school families (Basham, 2001). In addition, 81% 
of home school parents have studied beyond high school, compared with 63% of parents 
nationwide (Cook, 1999). The average size of the home school family is larger than that of 
non-home schooled families. Sixty-two percent of home school families have 3 or more 
children compared to 44% of non-home school families (Basham, 2001). Additionally, 
values also may differ, with home school families indicating that religion and better 
educational opportunities as well as quality parent-child interactions are central to their 
decision to home educate (Basham, 2001). 
To advance research in this area it would be important to control these factors better. 
The current study sought to control for regional differences and age-related differences, but 
socioeconomic status and religious affiliations are other variables that may differ between 
samples of home school and public school families. To advance research on parental 
influence, it would be important to try to capture and study this type of variability. 
Future research should continue, examining activity patterns of home and public school 
children from matched communities, while obtaining larger samples from a variety of 
community settings. Additional work also should continue to explore the differences in 
correlates and their relative importance between home school and public school children. 
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Conclusions 
Physical activity and the 3 correlates examined differ between home school and 
public school children. Overall, public school children reported higher levels of physical 
activity, Attraction, Perceived Competence, and Parental Influence than did home school 
children. Similarly, the relative importance of the correlates differed in prediction of 
physical activity for home and public school children, with further differences by sex. These 
differences need to be explored more fully to promote activity more adequately for the 
respective groups of children. 
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Table 1. Means and standard deviations for each measure by school type and sex. Effect 
sizes for differences between home school and public school children. 
Public School Home School 
N Mean SD N Mean SD Effect size 
PAQ 
Male 540 2.97 .772 37 2.69 .936 .36 
Female 536 2.95 .721 42 2.76 .711 .26 
Total 1076 2.96 .747 79 2.73 .819 .32 
Attraction 
Male 540 3.08 .523 37 2.87 .425 .41 
Female 536 3.04 .526 42 2.83 .490 .42 
Total 1076 3.06 .525 79 2.85 .459 .40 
Parental 
Influence 
Male 540 3.02 .492 37 2.68 .444 .70 
Female 536 3.03 .507 42 2.79 .394 .48 
Total 1076 3.02 .499 79 2.74 .414 .57 
Perceived 
Competence 
Male 540 3.08 .613 37 2.88 .591 .35 
Female 536 2.89 .645 42 2.74 .588 .23 
Total 1076 2.99 .637 79 2.81 .590 .28 
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Table 2. Correlations among the psychosocial subscales. 
Like 
game 
Fun 
exert 
Like 
exer 
Imp 
exer 
Peer 
acc 
Per 
Comp 
Par 
Role 
Par 
Supp 
Par 
Enc 
PAQ 
Like 
game 
.244 .218 .331 .285 .516 .177 .304 .316 .319 
Fun 
exert 
.224 .591 .375 .349 .340 .106 .275 .286 .312 
Like 
exer 
.218 .591 .503 .354 .324 .132 .266 .222 .349 
Imp 
exer 
.331 .375 .503 .245 .330 .166 .274 .309 .312 
Peer 
acc 
.285 .349 .354 .245 .536 .143 .361 .287 .269 
Per 
Comp 
.516 .340 .324 .330 .536 .244 .436 .353 .409 
Par 
Role 
.177 .106 .132 .160 .143 .244 .504 .436 .222 
Par 
Supp 
.304 .275 .266 .274 .361 .436 .504 .553 .366 
Par 
Enc 
.316 .286 .222 .309 .287 .353 .436 .553 .273 
PAQ 
.319 .312 .349 .312 .269 .409 .222 .336 .273 
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Figure 1. Physical activity means and standard deviations by location. 
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Figure 3. Perceived Competence means and standard deviations by location 
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Figure 4. Attraction means and standard deviations by location. 
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Figure 5. Means and standard deviations for the physical activity score for public school and 
home school children, (p = .009) 
Physical Activity Comparisons by School Type 
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Figure 6. Parental influence means and standard deviations by school type, (p - .0001) 
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Figure 7. Perceived Competence means and standard deviations by school type, (p = .013) 
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Figure 8. Attraction means and standard deviations by school type, (p = .001) 
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Figure 9. Perceived Competence means and standard deviations by sex. (JJ = .016) 
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Chapter 5: Physical Activity Patterns in Home and Public 
School Children 
Abstract 
Research on children's physical activity indicates children may not be getting 
sufficient amounts of physical activity. Most research has utilized sample populations from 
public schools, but little research has been done on the expanding population of home school 
youth. Estimates suggest that there are approximately 2 million home school children 
nationwide, and levels are increasing at a rate of 7-15% per year. Due to the inherent 
differences in their school day, it is important to assess the differences in physical activity 
between home school and public school children. The purpose of this study was to evaluate 
possible differences in physical activity levels and patterns between home school and public 
school children. Participants included 164 students (52 = Home and 112 = Public), 59% 
female, 41% male, ranging in age from 9 to 16. Physical activity was assessed with an 
accelerometer-based activity monitor. The outcome measure was average minutes of 
moderate to vigorous physical activity. ANCOVA analyses were conducted for school day, 
weekday, and weekend separately. Results indicate home school children are more active 
than public school children for all analyses. Further weekday analyses yield a significant 
difference between 9am-noon [F(l, 157) = 17.238, p = .0001] and 3-6pm [F (1, 157) = 4.124, 
p = .044], with home school children being more active than public school children. The 
results suggest that home school children accumulate more moderate to vigorous physical 
activity than do public school children. Further studies should explore the differential 
influences that may contribute to these findings. 
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Introduction 
Evidence suggests that children engage in insufficient amounts of moderate to 
vigorous physical activity (Kann et al., 2000; CDC, 2003). According to the 2003 Youth 
Risk Behavioral Surveillance (YRBS) (CDC, 2004), the percentages have continued to drop. 
The percent of children reporting sufficient participation in moderate physical activity 
decreased from 26.7% to 24.7%, while vigorous physical activity decreased from 64.7% to 
62.6%. A population that has gone largely unstudied in public health research is the 
expanding number of home school youth. Estimates suggest that over 1.7 to 2.1 million 
children are educated at home (Rhodes, 2000), and the popularity of home schooling is 
increasing at a rate of approximately 7-15% each year (Ray, 1997). There are inherent 
differences between home school and public school children that may lead to differences in 
levels of physical activity. One difference is in the structure of their school day. Public 
school children in most schools are required to participate in structured physical education. 
Scheduled times during each week are set aside for children to learn motor skills and have 
the opportunity to practice them under the supervision of a trained physical education 
teacher. This allows them the opportunity to receive feedback on their performance. Home 
school children, typically, do not have formal training in physical education. While many 
may participate in community sports they may have fewer opportunities to learn and practice 
important motor skills that may help them be physically active. 
The mastery of fundamental motor skills is considered to be an important part of 
establishing an active lifestyle. Improving or learning motor skills has been suggested to 
prevent physical inactivity and promote physical activity (Graf et al., 2004). In a study 
(Okely, 2000) of 8th and 10th graders, results indicated that fundamental movement skills 
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(running, vertical jump, catching, overhand throw, forehand strike, and kicking) were 
significantly associated with time spent in organized physical activity. The results indicate 
there was no relationship between time spent in unorganized physical activity and 
fundamental motor skills. Therefore, home school children may be at a disadvantage due to 
the lack of formal skills training. 
Differences also may exist for opportunities to be active during the day. The actual 
"school day" for home school children may vary depending on the family or the day. 
Although most home school families indicate that they "sit" for school in the morning, their 
schedules may vary or incorporate unscheduled breaks throughout their schoolwork for 
chores, to run errands, or to take a mental break. In contrast, public school children have a 
set school day that applies to all children. Although their day is more structured, separate 
times are provided in the school day for recess. Most elementary schools have two to three 
scheduled recess breaks per day. 
Another difference between home school and public school children is the parent 
involvement in their day-to-day activities. Parents are known to have an important influence 
on children's physical activity behavior, but it is not clear if the increased responsibility that 
home school parents assume includes the promotion of activity. The flexible nature of home 
schooling may allow home school youth to be more active, but this would require a 
conscious effort by the parents to incorporate activity into their child's day. With at least one 
home school parent home during the day, parents clearly have more opportunities to take 
their child to the park or get them to practices. The overwhelming majority (81%) of public 
school children come from a family in which both parents work (Basham, 2001). This may 
minimize opportunities for public school children to be active after school. Children may be 
required to remain inside until their parents get home from work. The typical work day may 
prevent parents from taking their child to the park or getting them to practice. 
Another potential difference that may exist is one of value. Two types of families 
generally home school: religious conservatives and those concerned with improving their 
child's academic and social environments (Van Galen, 1991). Common reasons for home 
schooling include developing closer relationships with their child, fostering high-quality 
interactions, incorporating discipline they feel public schools lack, and to impart a particular 
set of values and beliefs, often religious (Basham, 2001). Based on personal values and 
beliefs, parents provide encouragement and opportunities for their children (Brustad, 1996) 
but it is not clear if physical activity and healthy lifestyles are values commonly transmitted 
by home school parents. 
Collectively, the marked difference in exposure and parental support between home 
school and public school environments may lead to important differences in physical activity 
levels. Despite this intriguing possibility, little work has been done in this area. A recent 
study (Welk, Schaben, & Shelley, in press) examined differences in fitness and physical 
activity measures between home and public school children. Differences in physical activity 
were not significant, but on each of the 3 days (as well as for the average of the 3 days) home 
school children had lower levels of physical activity (counts). Data on physical activity were 
obtained on only 31 home school and 13 public school youth, so there may have been 
insufficient power to detect differences. The analyses were conducted using raw movement 
counts and the design of study prevented additional analyses on patterns of physical activity. 
Because additional work is needed to understand better possible differences in activity 
between home school and public school youth, the current study built on the previous 
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findings (Welk et al., in press) while addressing these limitations. 
Methods 
Participants 
The participants included 208 youth (ages 9 to 16), with average age of 12 years for 
both home school and public school children. The distribution of gender was similar in both 
groups, with 56% of home school children and 62% of public school children being female. 
Efforts were made to identify matched samples of youth from the same communities. To 
control for possible differences in access to community programs or resources, efforts also 
were made to obtain samples from different types of communities (urban/suburban/rural), to 
make the results more generalizable. The final sample included youth from urban (37% 
home/63% public), suburban (43% home/57% public), and rural (20% home/ 80% public) 
communities. Fourteen students did not wear the monitor at all, and 7 monitors were broken 
during use (cracked displays, broken clips, or got wet). Informed written consent was 
obtained from the parents and assent from the children. 
Measures 
Physical activity measure 
BioTrainer. The BioTrainer Pro Activity monitor (IM systems, Baltimore) was used 
to assess physical activity levels of the participants. The Biotrainer is a one-dimensional 
monitor that uses the same accelerometry principles as the more frequently studied TriTrac 
and CSA monitors. It is also similar to the CSA in its time sampling capabilities. Previous 
research (Welk, Blair, Wood, Jones, & Thompson, 2000) comparing these three instruments 
revealed that they were highly correlated with each other under both treadmill (range of 
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pairwise correlations: r = .85 to .92) and free-living activity (range of pairwise correlations: r 
= .48 to r - .59). A subsequent validation study with the Biotrainer (Welk, Almeida, & 
Morss, 2003) provided a more robust prediction equation that yielded predictive indices (R2 = 
.88 and SEE = 1.47) that were superior to those reported in other studies. Although all 
movements cannot be assessed with the accelerometer, these monitors can provide a useful 
measure of children's overall physical activity levels (Trost, 2001; Welk, 2002). 
Activity Log. The participants completed an activity log to document when they 
engaged in different activities across each day. The form allowed the participants to specify 
activities such as recess, physical education, and sports for each day of the week. 
Participants also indicated if they were wearing the monitor during these times. A sample 
form is included in Appendix H. 
Procedures 
Procedures were explained to the teachers while allowing them a chance to have a 
hands-on experience with the monitors. A letter, accompanied by the consent form, was 
distributed to the parents through the home school leaders or physical education teachers. 
Children who returned completed consent forms were then scheduled to participate in the 
activity monitoring protocol. Guidelines from past studies suggest that 4-6 days of 
monitoring is needed to obtain reliable data on children's physical activity (Janz et al., 1995; 
Trost et al., 2002). In the present study, participants were scheduled to wear the Biotrainer 
monitor for a full 7-day period. Home and public school children from the same location 
were scheduled to wear the monitors over the same period to avoid any bias from weather. 
The data collection took place over a four-week period in the late Spring. Monitors were 
programmed to record activity data on a minute-by-minute basis in order to capture 
children's intermittent activity patterns. 
On the day of testing, the primary investigator explained the procedures to the 
children and answered their questions. After providing assent to participate, the children were 
provided with a monitor and shown how to clip it to their waist band or belt. The 
participants were instructed to wear the monitors on their right hip and to wear the monitors 
each day from the time they woke up until they went to bed at night. Exceptions were made 
for things such as swimming, showering, or full contact sports. Children were asked to 
record times that the monitor was put on and taken off and any other irregularities in their 
day. The activity log was passed out so the children could follow along as the log was 
explained. The placement of the monitor was verified before the children were excused. At 
the end of the 7th day the monitors were collected and picked up from the teachers. 
Data Processing 
The BioTrainer monitors were downloaded and the data was exported into Microsoft 
Excel for initial data processing. The data were reduced to only include the hours of 7 am to 
10 pm because it was assumed that the participants would be sleeping between 10 pm and 7 
am. Participants who recorded zero counts for all 7 days were deleted. The data then were 
partitioned into 30-minute periods. The total activity counts for each 30-minute block were 
computed to allow the overall pattern of daily activity to be visually examined for each day 
(see sample graph in Appendix I). The individual 30-minute intervals then were examined to 
check for compliance. The 30-minute intervals indicated that most children took off the 
monitor by 9 pm. So, for subsequent procedures only data between 9 am and 9 pm were 
examined. To examine patterns of activity within the day, the data were segmented into 4 3-
hour blocks (Pi =9 am-noon, P2 = noon-3 pm, P3 = 3-6 pm, and P4 = 6-9 pm). Compliance 
checks were performed using customized routines programmed in SAS to check that children 
were wearing the monitors as directed. The exclusionary criteria were any 2 consecutive 30-
minute intervals with zero counts (e.g., a full hour without movement). Periods flagged for 
non-compliance were checked visually with the graphs and compared with the logs prior to 
exclusion. Individuals with incomplete data on 4 of the 7 days were determined not to be 
compliant with the monitoring protocol and were removed from all analyses. A total of 23 
participants were excluded based on these criteria (18 public school/ 5 home school). The 
total number of participants included in the final analyses was 164 (n = 52 Home School, n = 
112 Public School). Mean substitution was used for the missing values on individual periods 
that were flagged for non-compliance to avoid the inclusion of periods when the monitor was 
not worn. Means were computed by block (PI, P2, P3, P4) for both weekdays and 
weekends. The mean value, by period and type of day, was substituted for the missing value. 
This was done for 20% (929 / 4,648) of the cells. 
The minute-by-minute records of activity counts for each day were processed using 
an empirically determined cut-point developed using Receiver Operator Curves (ROC) 
curves (Welk, Trost, & Schaben, unpublished). The curve demonstrated optimal 
discrimination characteristics for the cut-point with sensitivity and specificity values 
exceeding .78 for both characteristics. This indicates that the cut-point can classify periods 
of physical activity correctly while maintaining good discriminatory capacity to exclude non-
active moments. The cut-point was applied to the data to determine the number of minutes 
that children spent in moderate to vigorous physical activity. Average minutes of activity 
were determined for each time block during the day, for the entire day, and across school 
days, weekdays, and weekends. 
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Data Analyses 
Activity Count data 
Univariate analysis of covariance (ANCOVA) analyses were used to determine the 
differences in activity counts between home school and public school children as well as 
gender differences. Our sample was weighted more heavily with younger children, and 
studies have shown inter-monitor variability (Welk, Schaben, & Morrow, 2004). Therefore, 
age and monitor ID were used as covariates for all analyses. Initial analyses of the data 
indicated that there was a difference in activity levels by location (urban, rural). Therefore, 
location also was used as a covariate for all analyses. Separate analyses were conducted for 
school day, weekday, and weekend data. For school day and weekday analyses Bonferroni 
adjustments were made; thus the significance level for those analyses was .025 (.05/2). 
Minute data 
A 2x2 ANCOVA was used to determine the difference in minutes of activity by sex 
and school type (home vs. public). As with previous analyses, age, monitor ID, and location 
were used as covariates in all analyses. Separate analyses were conducted for school day, 
weekday, and weekend activity. Additional analyses were conducted to test for any 
differences in activity across the different time periods for weekday. Bonferroni procedures 
were followed for weekday and school day analyses; thus significance for those analyses was 
set at .025 (.05/2). 
Results 
Activity Count data 
ANCOVA results for the school day analysis indicates a significant main effect for 
type [F (1, 157) = 17.052, p < .0001], with home school children having higher activity 
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counts than public school children. A significant main effect for sex [F(l, 157) = 18.074, p < 
.0001] also was found. Males had a higher activity count than females. 
Results for weekday analyses again found a significant main effect for type 
[F( 1,157)= 12.963, p < .0001] and for sex [F(l, 157)= 16.846,p < .0001]. Home school 
children and males again recorded higher activity counts. 
Weekend results indicate a significant main effect for type [F( 1,101) = 7.435, p < 
.008]. Home school children recorded more activity than did public school children during 
the weekend. A sex [F(l, 101) = 6.120, p < .015] main effect was found. Males had higher 
activity counts than females. 
Minute data 
MANCOVA results for the school day analysis show a significant main effect for 
type [F (1, 157) = 10.029, p < .002] with home school children being more active than public 
school children (see Figure 1). A sex main effect was also found [F (1,157) = 20.917, p < 
.0001], with males being more active than females. Results can be found in Figure 2. 
Means, standard deviations, and effect sizes can be found in Table 1. 
Weekday results indicate a significant main effect for type [F (1,157) = 6.895, p < 
.010], with home school children having higher activity than public school. Results can be 
found in Figure 3. Further analyses indicated that home school children were significantly 
more active between the hours of 9 am and noon [F(l, 157) = 17.238, p < .0001] and 
between 3-6 pm [F (1, 157) = 4.124, p < .044]. A main effect for sex [F ( 1, 157) = 22.147, p 
< .0001] was found, with males being more active than females (see Figure 4). Means, 
standard deviations, and effect sizes can be found in Table 1. 
Weekend results show a significant main effect for type [F(l, 101) = 5.882, p < .017] 
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again with home school children being more active than were public school children. Results 
also indicate a significant main effect for sex [F(l, 101) = 9.530, p < .003], with males 
accumulating more activity than did females. Results can be found in Figure 5 and Figure 6, 
respectively. Means, standard deviations, and effect sizes can be found in Table 1. 
Discussion 
This study is one of the first to compare objective physical activity patterns between 
home and public school children. Because error is added by converting counts to minutes, 
analyses were conducted on both counts and minutes. Count data indicate that activity was 
higher for home school children and boys during school day, weekday, and weekends. The 
same findings are shown with the minute data. Because minutes are more interprétable the 
rest of the discussion will focus on the minute data. 
This study found greater levels of activity in home school children compared to 
public school children. This finding was consistent across the school day, weekday, and 
weekend. The results are contrary to the previous study examining home and public school 
children (Welk, Schaben, & Shelley, in press). Results of the previous study indicate that 
public school children were more active than home school children across 3 different days. 
Although it is possible that recess and physical education contributed a greater amount of 
activity in the previous study, the public school sample may have been too small to determine 
differences definitively. 
On weekdays, the present results indicate that home school children were more 
active, specifically during the periods of 9 am to noon and 3 pm to 6 pm. As mentioned, 
home school children have a much more flexible schedule during the day. This may allow 
for the accumulation of activity across the entire day. The less rigid structure may allow 
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home school children to take periodic breaks during the day. The home school children 
reported having "chores" to do each day, including helping with yard work, cleaning, and 
taking care of pets. Although public school children may engage in these types of activities 
as well, they did not report them. Public school children also can accumulate activity across 
the day, but most of the activity in public school youth would come during recess or physical 
education. Additionally, according to the logs, physical education for the public school 
children was more common in the afternoons. This may explain the lack of a significant 
difference between home and public school children during the 12-3 pm period and the 
significant difference during the 9-12 pm period. 
There also are several possible explanations for the increased activity levels of home 
school youth in the 3-6 pm block. Home school children typically have their schoolwork 
done before the 3-6 pm block, and this period may be available for free time. Because at 
least one parent is home, home school children may have the opportunity to play outside or 
to go to parks. In contrast, 81% of public school families function with two parents working 
outside the home (Basham, 2001). It is possible that public school children may be working 
on their homework or may not be allowed to be outside until one of their parents return 
home. Although home school children had more activity during this interval, this was the 
period of greatest activity for all children. By 3 pm school is out, allowing children to be 
active, indoors or outdoors. This is also a popular time to schedule practices for those 
participating in sports. 
As for weekend activity, it is possible that home school children are less "scheduled" 
than public school children, and thus home school children may want to engage in free-play 
or physical activities while public school children may want to relax or engage in less active 
choices. Another possible explanation is that by educating in the home, parents have a 
greater overall involvement in their child's life. One of the main reasons for home schooling 
is the desire for enhanced quality interactions between parent and child. Weekends may be 
the time for the parent working outside the home to get more involved. Research has shown 
that parental influence is associated with physical activity (Sallis, Alcaraz, McKenzie, & 
Hovell, 1999; Stucky-Ropp & Dilorenzo, 1993). It is possible, for home school parents, that 
the increased involvement with their child may increase their child's physical activity. 
Studies have shown that parental facilitation influences physical activity (Davison, Cutting, 
& Birch, 2003; Klesges, Eck, Hanson, Haddock, & Klesges, 1990; Sallis, et al, 1992), such 
as transportation or having the opportunity to play outside. Home school parents may make a 
more conscious effort to take their children to the park or engage in family physical 
activities. Although it is possible that public school families also would make this conscious 
effort, with two working parents there may be more chores around the house that need to be 
attended to during that time as well. 
There is little research on the physical activity of home school youth, but a number of 
studies have utilized accelerometers to evaluate youth activity patterns. Comparisons with 
these studies may help to interpret the overall patterns observed in the study. According to 
Riddoch and his colleagues (2004), younger children (9 yrs) accumulated an average of 192 
and 160 minutes of moderate to vigorous activity for males and females, respectively. 
Activity levels of 15-year olds were lower for both males (99 minutes) and females (73 
minutes). When examining bouts of activity (Trost et al., 2001), children appear to get more 
activity in shorter bouts, which is consistent with their intermittent patterns. When 
examining 5-minute bouts, children age 10-12 recorded 24-34 minutes of activity on average 
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per day. When 20-minute bouts were examined, results indicated that children (grades 4-6) 
get 1.3 to 4.6 bouts per week. This corresponds to 3-14 minutes of activity per day. 
The overall results from this study suggest that children get an average of 60 minutes 
of physical activity per day. A consistent pattern for both home school and public school 
children was that boys were more active than girls. Males were found to accumulate 73 and 
77 minutes of activity, compared to females, with 50 and 47 minutes of activity on weekdays 
and weekends, respectively. Gender differences were observed for each period within the 
weekday. This is consistent with previous studies (Riddoch et al., 2004; Trost et al., 2002). 
One possible explanation is that during free time, boys may be more likely to choose an 
activity that is physical, whereas girls may be more likely to choose an activity that surrounds 
relationships and social activities, such as talking on the phone (Bradley, McMurray, Harrell, 
& Deng, 2000). 
A number of guidelines have been established to promote and evaluate activity levels. 
The NASPE (2004) guidelines call for children to accumulate 60 minutes of moderate to 
vigorous physical activity on most days of the week. The results indicate that, overall, about 
half (46%) of the children met the NASPE standards with percentages slightly higher for the 
home school sample than for the public school sample. The Healthy People 2010 goal is for 
children to "engage in moderate physical activity for at least 30 minutes per day on 5 or more 
days per week." The current study indicates that most home school and public school 
children met this guideline, 75% and 69%, respectively. This is consistent with previous 
findings (Pate, Freedson, Sallis, Taylor, Sirard, Trost, & Dowda, 2002) in which virtually all 
elementary school children met this requirement. The flexible schedule may be beneficial for 
the accumulation of physical activity, allowing children to be active when they need to or 
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want to, and not only when it is scheduled for them. There are a number of influences such 
as SES, age, BMI, or parent support and involvement that may influence the portion of 
children meeting these recommendations. 
Another factor that should be considered when interpreting these results is the cut-
point used to determine the number of minutes of physical activity. In studies examining 
children's activity level or compliance with guidelines, results clearly influenced by the cut-
point that is employed. To examine influences of the selected cut-point, the data also were 
processed using cut-points of 3 and 5. The cut-points represent the number of counts 
necessary per minute to indicate a particular intensity of activity. Although overall the 
significance of the findings remained the same, the number of minutes in moderate to 
vigorous activity varied. This impacts the compliance estimates for the various guidelines or 
recommendations. Findings across all 3 cut-points indicate that children accumulate between 
30 and 90 minutes of activity on an average day. The discrepancy between the cut-points 
means the difference between the children only getting half of the recommended (NASPE) 
physical activity to surpassing the guideline by 50%. 
Another issue to be considered is the age disparity between our home and public 
school children. Although the average age of public and home school children were similar 
12.06 (1.21) and 12.08 (2.55), respectively the range of ages differed. Public school children 
ranged from 11-17, while 35% of home school children were between 9-10 years old. This 
should be considered with all home school studies because most home school children (70%) 
are between the ages of 7 and 13. 
Response bias may have influenced the results as well. It is likely that the bias was 
experienced for both groups but, it is possible that it may have been more pronounced for 
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home school children. Home school parents that allowed their children to participate in this 
study may be more aware of physical activity, incorporating it into their daily routine. 
Therefore, the parents were comfortable with someone assessing the physical activity level of 
their children. This may account for some of the differences between home school and 
public school children. 
Additional research is warranted to examine a larger sample of home school and 
public school children with greater variety of ages. In this study, the samples were matched 
by location and monitoring took place during the same week for each location. A more 
geographically diverse sample may also help to advance research on this topic. One finding 
that was not expected was the significant difference by location. The differences may have 
been due to differences in resources or access but additional work is needed to explore 
differences among locations. 
This study indicates that home school children engage in more moderate to vigorous 
physical activity than do public school children during the week as well as on the weekends. 
Home school children meet the requirements for the NASPE guidelines for children's 
physical activity. This may reflect the flexible schedule of home school programs, the 
increased number of chores reported by home school children, the amount of homework 
public school children have, or the effort of home school parents to optimize the flexible 
schedule and incorporate physical activity. Additional studies are warranted to explore these 
issues further. 
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Table 1. Effect sizes for school day, all day, and weekend minutes of physical activity for 
home school and public school children. 
Public Home 
School 
day 
N Mean SD N Mean SD Effect 
Size 
Male 42 37.95 22.24 23 45.52 26.92 -.31 
Female 70 23.90 14.16 29 31.87 19.60 -.46 
Total 112 29.17 18.81 52 37.91 23.80 -.39 
All day 
Male 42 69.59 40.28 23 92.55 51.02 -.53 
Female 70 49.07 32.35 29 54.67 31.37 -.17 
Total 112 56.77 36.74 52 71.43 44.99 -.39 
Weekend 
Male 26 62.96 59.15 15 102.97 83.96 -.58 
Female 47 44.24 37.87 20 55.50 47.52 -.27 
Total 73 50.91 47.03 35 75.81 68.79 -.45 
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Figure 1. A comparison of minutes of physical activity during the school day (9 am-3 pm) 
between home school and public school children. 
Minutes of School Day Physical Activity by 
School Type 
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Figure 2. A comparison of minutes of physical activity during the school day (9 am-3 pm) 
by sex. 
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Figure 3. A comparison of minutes of physical activity on weekdays (9 am-9 pm) between 
home school and public school children. 
Minutes of Weekday Physical Activity by School 
Type 
140 -
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Significance level =  ( p <  .010) 
Figure 4. A comparison of minutes of physical activity on weekdays (9 am-9 pm) by sex. 
Minutes of Weekday Physical Activity by sex 
140 ; 
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Significance level = ( p  < .0001 ) 
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Figure 5. A comparison of minutes of physical activity on weekends (9 am-9 pm) between 
home school and public school children. 
Minutes of Weekend Physical Activity by School 
Type 
B Public 
• Home 
School type 
Significance level = (p  <  .017)  
Figure 6. A comparison of minutes of physical activity on weekends (9 am-9 pm) by sex. 
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Chapter 6: Conclusions 
This series of studies suggests that differences exist between home and public school 
children with regard to physical activity and correlates of physical activity. There are a 
number of issues that need to be considered when interpreting the overall results. The 
following paragraphs will address modes of physical activity assessment and its impact on 
interpreting these studies, the influence the samples may have on the findings, and how to 
interpret the correlates results. Finally, areas for further attention will be addressed. 
Previous studies have shown differential results depending on the mode of physical 
activity assessment used. For example, one study reported that parents who played with their 
children (boys) had more active children based on self-report physical activity, but this was 
not found with an objective measure (Sallis, Alcaraz, McKenzie, Hovell, Kolody, & Nadar, 
1992). Studies comparing different activity assessments have reported only moderate 
correlations among instruments indicating that they may yield different information. When 
exploring the relationship between heart rate telemetry and accelerometry-based (CSA) data 
(Janz, 1994), results indicate that the correlations between the two were moderate at best 
(ranging from .51 to .73). Comparisons between accelerometers and self-report physical 
activity (Activity Rating Instrument) also show a difference in results. Findings indicate that 
self-report questionnaires were poorly to moderately correlated with the accelerometer data 
(r = -.03 to .51) (Janz, Witt, & Mahoney, 1995). Similar findings (r = .15 to .28) comparing 
the CSA and the Physical Activity Log (PAL) were found (Schmidt, Freedson, & Chasan-
Tabar, 2003) for moderate to vigorous activity. Therefore, it is possible that when 
relationships between correlates and physical activity are being examined, the mode of 
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assessment may change the outcome. 
This series of studies is no different. Self-report physical activity indicated public 
school children were more active, while objective measures found mixed results. The 
questionnaire used in this study, the Physical Activity Questionnaire (PAQ), was designed to 
discriminate between active and inactive children, but does not reflect the amount 
(frequency, intensity, or duration) of activity the child receives. It is also based on a typical 
school day. As has been noted, a typical school day is different for home school and public 
school children. Some of those differences include the experience of physical education and 
learning motor skills from a trained physical educator, the amount of parent interactions that 
may occur, and the number of hours spent "in class" without a break. These differences may 
have influenced responses to the questions. Additionally, home school children seemed 
uncertain as to what might be included in physical activity. Discussions with students 
indicated some home school students may equate physical activity with a more formal 
version of exercise. 
The objective physical activity measures resulted in mixed findings. The objective 
measure allowed for comparisons for the amount of physical activity (minutes or counts) as 
well as comparisons of the amount of activity at or above a minimum intensity level. 
Activity monitors are effective tools in assessing locomotor movements but are unable to 
assess upper body movements. It is possible that home school and public school children 
participated in different types of activities. 
Another possibility is that the difference in the objective physical activity results may 
be due to the differences in sample. In the first study (Chapter 2), public school children 
were found to be more active. This could have been a result of the small public school 
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sample (13 children). Those public school children interested in physical activity may have 
been more interested in wearing the monitor to determine their level of activity. 
Additionally, the home school and public school sample came from different locations. It is 
possible that the differences detected in their activity actually were a function of their 
location. Simons-Morton and his colleagues (1997) found that activity level varied for third 
graders by geographic location. Additional findings (McMurray et al., 1999) suggested that, 
although activity was not different between rural and urban children, the sum of the skinfolds 
as well as body mass index were greater for rural youth. These results suggest that regional 
and sociocultural factors, or differences in the availability of community resources, may 
influence physical activity levels and health. 
When location was controlled in study 5, the results indicated that home school 
children were more active than public school children. This study had a larger sample size 
and controlled for location by matching the samples by area and obtaining participants from 
rural, urban, and suburban locations. In this study, the mean age for the entire sample was 12 
years old, but 35% of the home school sample was younger than the youngest public school 
child. Because we know that physical activity decreases with age, the skewed distribution 
may have influenced the findings. Another explanation may lie in the confines of physical 
education. Although all public school children experience physical education, physical 
education is available at most 3 days per week. Current estimates indicate that only 24% of 
the children report 20 minutes of physical activity during class (CDC, 1997). Therefore, 
physical education may account for less physical activity in the typical day of a public school 
child. 
The physical activity results should not be interpreted completely separate from the 
118 
results for the correlates of physical activity. Across all of the studies Attraction to physical 
activity accounted for the largest percent of the variance in physical activity. This indicates 
that enjoyment and fun are still major reasons for children to participate in physical activity. 
Parental Influence plays an integral part in shaping a children's perceived competence and 
influencing their attraction (Brustad, 1993; Brustad, 1996; Welk, Wood, & Morss, 2003). 
Studies have found parent encouragement and enjoyment (Brustad, 1993; Brustad, 1996; 
Welk, Wood, & Morss, 2003) as well as facilitation (Welk et al., 2003) to be related to the 
child's perception of competence and attraction. 
The home school results indicate little to no Parental Influence. The relatively small 
sample size may not have provided a fully representative sample of home school children in 
central Iowa. But, it is also possible that something else may have influenced their Attraction 
to physical activity and level of Perceived Competence. Other sources of perceived 
competence include the outcome of the event and self-referenced sources like self-
improvement or perceived effort (Weiss, Ebbeck, & Horn, 1997). This corresponds to a task 
orientation, which may be the socialized environment in home schooling. Typically, the 
children are of varying ages, therefore making peer comparison less informative. In the 
physical domain, it is possible that, during games and activities, home school children may 
perceive either that they all "win" (outcome) or that they are not as focused on winning as 
they are on having fun (attraction) and improving. This still would result in higher levels of 
Perceived Competence and Attraction without Parental Influence. These findings need to be 
explored further in an effort to explain the results more definitively. 
Another finding illustrated by these studies is that the psychosocial correlates were 
significantly associated with physical activity. Children with lower scores on the 
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psychosocial correlates scored lower on physical activity (both objective and self-report). 
These results provide evidence for the theorized links in the Youth Physical Activity Model 
(Welk, 1999) for both home and public school children, which suggests that predisposing 
(attraction and perceived competence) and reinforcing (parental influence) factors influence 
physical activity. 
The overall findings of these studies indicate that Attraction to physical activity and 
Perceived Competence are associated with physical activity. All of the findings indicate that 
public school children have higher levels of both Attraction to physical activity and 
Perceived Competence than home school children. This indicates that public school physical 
education teachers are doing a good job promoting physical activity by fostering an 
environment that is fun for the children and enhances their perceived competence. Public 
school physical education teachers should continue to focus on promoting an environment 
that fosters enjoyment of physical activities and provides an environment in which children 
can feel competent in their behaviors and adequately learn the skills necessary to be active. 
Efforts should be made to determine how these qualities can be integrated into the home 
school education to promote physical activities. 
These studies extend the literature on physical activity and correlates of physical 
activity for public school children and lay the foundation for more research on home school 
children. Future studies should continue to assess correlates of physical activity between 
home and public school children with an objective measure of physical activity. Although 
the PAQ and the reduced version of the PAQ were highly correlated, it is possible that due to 
the inherent differences in their school day that their responses may have been influenced. 
Additionally, an effort should be made to acquire better log information from the students, to 
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identify what types of activities they are engaging in and what percentage of public school 
children's activity comes from physical education and recess. With regard to studies on 
correlates of physical activities, information from the parents may provide additional insight 
into the differences between these two groups. Speculations have been made on potential 
differences, but both groups share the same sentiment although it is only verbalized by one 
group. Finally, additional work is warranted to explore other correlates such as motor skills. 
Because skills are the basis for a number of activities, studies are necessary to examine how 
motor skills relate to physical activity as well as what skills or activities the children engage 
in. These studies would be beneficial in extending this line of research. 
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Chapter 7: Extended Literature Review 
Tracking of Physical Activity 
Inactivity and obesity have negative effects during childhood, but a greater concern is 
that they may track into adulthood. Malina (1996) conducted a comprehensive review of 
tracking studies and concluded that activity levels track during adolescence (r = .33 to .59), 
from adolescence to adulthood (r = .20 to .54) and across various ages of adulthood (r = .22 
to .53). In a study (Janz, Dawson, & Mahoney, 2000) examining physical fitness and 
physical activity from childhood to adolescence, boys who were classified as sedentary at 
baseline were more likely to be classified as sedentary at follow-up, five years later. For 
girls, vigorous activity tended to track better into adolescents. Similarly, Pate and his 
colleagues (Pate et al., 1999) monitored activity levels in children from elementary to middle 
school. They reported that activity levels at the extremes of the distribution tended to stay at 
that extreme. If the student was very sedentary, they tended to stay sedentary whereas, if 
they were highly active they tended to stay highly active. 
Activity levels in adolescents also appear to track into adulthood. Barnekow-
Bergkvist et al. (1999) examined consistency in activity levels from age 16 to 34. They 
tested a group of 16-year old males and females in 1974 and re-tested them in 1992. 
Although the overall amount of vigorous activity decreased, light activity stayed consistent. 
They reported that positive experiences in physical activity early in life led to an increased 
likelihood of becoming physically active. In a similar study, Taylor and his colleagues 
(1999) asked middle-aged men to reflect on their physical activity level during their pre-teen 
and teenage years. Results indicate lower adult activity levels if the men felt they were 
forced to exercise. Thus, negative experiences in physical activity situations may have 
devastating implications on activity later in life. Therefore, preventative measures that 
increase positive physical activity and sport participation during childhood and teenage years 
could have a favorable impact into adulthood. 
Factors Influencing Physical Activity in Children 
Considerable research has examined factors that may influence children's physical 
activity. Sallis, Prochaska, and Taylor (2000) compiled a complete review of the correlates 
that were most frequently examined in relation to physical activity. Their review was 
divided into correlates for children and correlates for adolescents. For children, they found 
that intention to be active, access to programs or facilities, time spent outdoors, previous 
activity and activity preference, as well as parental overweight status and gender (male) were 
among the correlates most often associated with physical activity. For adolescents, the list 
was a bit different. Results showed that gender and previous activity were still associated 
with physical activity along with perceived activity competence, parental support, support 
from others, direct help from parents, and having the opportunity to exercise had the greatest 
influence on adolescent's activity. A review by Welk (1999) reported similar correlates as 
the Sallis et al. review (2000). Self-efficacy, perceived competence, some aspect of parent 
influence, enjoyment, and access to programs, facilities and equipment were the most 
commonly identified correlates of physical activity. An advantage of this review is that the 
correlates were classified into three distinct categories and integrated into a conceptual model 
(The Youth Physical Activity Model - YPAM) to facilitate subsequent research. More 
specifically, the model categorizes correlates according to the Preceed-Proceed Planning 
model (Green & Kreuter, 1991) into Predisposing, Enabling, and Reinforcing factors (see 
Figure 1). According to the Social Cognitive Theory (SCT) a reciprocal relationship exists 
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between the individual (Predisposing) and the environment (Enabling and Reinforcing). 
These factors will be examined within the framework of this model and then specific 
emphasis will be placed on how parents may influence each of the factors. 
Predisposing Factors 
Predisposing Factors are viewed as the central component of the YPAM model and 
are defined according to principles of Social Cognitive Theory (SCT). Two components fall 
under the Predisposing Factor. The first component is "Am I able?" which addresses 
efficacy expectations (i.e., perceived competence/self-efficacy for performing physical 
activity). The second component is "Is it worth it?," which examines a child's outcome 
expectations for a specific activity. 
Whether children perceive themselves as capable in a particular activity or view the 
activity as having a particular value to them influences the probability that a child will 
participate in that particular activity. Young children often obtain the answers to these 
questions from the view of their parents. Often how parents view their children influences 
the child's assessment of their capabilities as well as the value they place in an activity 
(Felson & Reed, 1986). According to Dempsey and her colleagues (Dempsey, Kimiecik, & 
Horn, 1993), children make their perceptions about their competence in moderate to vigorous 
physical activity based on their parent's perceptions of their competence, which is directly 
related to children's participation in moderate to vigorous activities. Therefore, if parents 
believe their child is capable, or incapable, of completing a task, that belief often becomes 
the child's internalized belief. Therefore, parents can influence their children's activity level 
directly and indirectly (see arrows in figure from Reinforcing to Predisposing). 
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Enabling Factors 
Enabling factors refer to people, places, or things that help children be physically 
active. Enabling factors include such things as physical skills, physical fitness, physical 
education classes, recess, and access to facilities. The child's level of skill and fitness can 
influence how capable the child feels, as well as the value he or she places in that particular 
activity. These enabling factors are hypothesized also to relate directly to physical activity 
behavior. One study (Taylor, Blair, Cummings, Wun, & Malina, 1999) examined the 
physical activity level of middle-aged men with regard to their perception of their skill level 
as adolescents. The results show that men who felt they were more skilled as children were 
more active currently. Theses results would seem logical for fitness as well. Thus, the more 
fit children and/or the more skills they have, the more activities they are able to participate in, 
and therefore the more active they can be. 
Physical fitness and skill can be initiated in physical education classes. Physical 
education classes enable the child to be active. It is a place that not only allows the child to 
be active but promotes activity. Myers et al. (1996) found that although much of a child's 
physical activity occurs after school, children who did not participate in physical education 
during school had lower overall activity levels, indicating that the opportunity enabled 
children to be more active than compared to children without physical education class. 
Physical education is a chance for the students to learn and practice skills and enhance their 
fitness, but there is insufficient time to accomplish all of the fitness and skill components in 
class. Therefore, recess is also an opportunity for children to be active. It is a place that is 
equipped to foster activity and play. 
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Having access to sport and recreation programs and facilities are also enabling 
factors. If children live close to a park or sport complex this may allow them to be more 
active than those children who cannot access these facilities on their own. Similarly, children 
with parents who are willing to transport them to these programs or facilities are more likely 
to be active. In a study by Sallis and his colleagues (1992), parental behaviors were 
examined in relation to physical activity and fitness levels in children. The results support 
this notion. The availability of transportation by parents to sport or recreation complexes or 
programs was significantly associated with physical activity levels of both boys and girls, 
although the correlations were low, .20 and .14, respectively. 
Community/neighborhood development also has an impact on children's activity 
levels. Since the 1960's, many communities have been developed without sufficient lighting, 
sidewalks, bike paths, and cross walks. Due to the size of many of the cities, the 
transportation systems have catered to automobiles rather than pedestrians and therefore, 
stores, parks, and walking paths seem to be quite spread out. Between 1977 and 1995, the 
amount of walking and bicycling decreased by 40% for children aged 5-15 (U.S. Department 
of Transportation, 1997). Thus, the lack of sidewalks and lighting as well as bike paths and 
cross walks appear to have limited the amount of physical activity available to children, 
leaving children to rely on their parents to take them to the park, practice, and games. 
Reinforcing Factors 
Reinforcing factors also influence physical activity levels in youth. Although 
reinforcement can come from many sources (coaches, peers, teachers), evidence shows that 
parents play a particularly important role in shaping a young child's attitudes, beliefs, and 
perceptions (Frome & Eccles, 1998). Within this body of literature parental influence has 
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been examined in three separate domains: achievement situations, sport, and physical 
activity. Although there appears to be some overlap, each domain will be discussed briefly. 
Frame and Eccles (1998) examined achievement situations, specifically math and 
English ability. They proposed that parents are seen as expectancy socializers and gender-
role socializers. Expectancy socializers influence children's interpretations of reality of their 
task and self-perceptions as well as expectations of success. Gender-role socializers 
contribute to the stereotypic gender differences in expectations of success and self and task 
perceptions. The results show that parent's perceptions are more strongly related to the 
child's self and task expectations than is their grade, and that parent's perceptions, at least 
partially, mediate the relation between child's grade and their self and task perceptions. The 
relationship between gender role socializers and success was not found to be significant. 
Thus, parents' perceptions influence how the child's grade (outcome) corresponds to their 
ability. 
The parental role in the sports setting seems to vary by age. According to Côté 
(1999), the parent's role changes as the child progresses through the 3 stages. During the 
first stage, the sampling years, parents provide opportunities for their children. The main 
elements necessary are fun and enjoyment, with the child voluntarily being an active 
participant. During the specializing years, athletes typically make a commitment to one or 
two activities. Critical elements to achieving this stage include having a positive experience, 
encouragement, and success. During these years the parents start to give increasingly more of 
their time and financial support. The final stage is the investment years, in which athletes 
increases their commitment to one sport and parents take a much more active interest in the 
sport. Parent's role seems to be one of support and encouragement, helping the athlete deal 
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with setbacks of stress. Côté noted that this type of support often strengthens a child's sense 
of competence or self-esteem. 
More recently Welk, Wood, and Morss (2003) investigated parental influence with 
regard to physical activity. Four main dimensions were identified through which parents 
influence their child's physical activity level: modeling, encouragement, involvement, and 
facilitation. Results showed children that perceived higher parental support (all 4 
dimensions) had higher attraction to physical activity, perceived competence, and total 
activity. Specifically, facilitation and encouragement were the more influential, while 
modeling and involvement contribute only a small amount of variance. Each of the four 
dimensions will be considered separately in the following sections. 
Role Modeline 
Parental role modeling is probably one of the most commonly ascribed forms of 
parental influence. It is often defined as parents showing interest in activity and/or efforts 
toward keeping themselves in good physical condition. When looking at sport participation, 
parents significantly influence girls to participate in recreational sports simply by 
participating in their own sports, but this relationship does not hold for boys (Colley, 
Eglinton, & Elliott, 1992). When parental physical activity is examined it has been found to 
be a significant predictor of the child's physical activity (Freedson & Evenson, 1991 ; Sallis, 
Patterson, McKenzie, & Nader, 1988), but the percentage of variance accounted for was 
small (Welk, Wood, & Morss, 2003). Likewise, there is some evidence (Fogelholm, 
Nuuttinen, Pasanen, Myohanen, & Saatela, 1999) that parent's levels of inactivity may also 
predict children's inactivity. Therefore, it may depend on what activity is being modeled. 
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Parental Encouraeement 
Parental encouragement, such as overt non-verbal and verbal forms of praise and 
acceptance, can influence a child's interest and involvement in physical activity. Parental 
encouragement has been found to be associated with enjoyment, objective measures of 
performance, and the importance the player places on the activity (Hoyle & Leff, 1997) and 
with self-esteem (Leff & Hoyle, 1995). In a study examining children's activity and adult 
encouragement (Biddle & Goudas, 1996), the results show that adult encouragement had the 
highest correlation with both intentions to be active and strenuous physical activity. 
Similarly, Brustad (1996) found that perceived parental encouragement and enjoyment were 
the most influential variables in socializing boys to physical activity. For girls, perceived 
encouragement and enjoyment influenced their attraction to physical activity. As is alluded to 
here, what appears to be most critical with parental encouragement is how it is perceived. 
There is a fine line between support and pressure as perceived by the children. Although the 
majority of comments made by parents during youth activities appear to be positive (47.2%), 
there also are many negative comments targeted at children (34.5%) (Kidman, McKenzie, & 
Mckenzie, 1999). High levels of parental pressure are negatively related to child 
participation (Hellstedt, 1990). Unfortunately, parental intentions do not always match the 
child's perceptions, thus potentially making support a difficult balance for parents. 
Parent Involvement 
Parent involvement refers to specific participation or involvement with their child in 
sport or physical activities. In the sport literature, parental sport involvement seems to have 
an inverted "U" relationship with sport enjoyment (Stein, Raedeke, & Glenn, 1999). The 
effect of parents not being involved with their child's sport participation affects enjoyment as 
negatively as for parents who are perceived to be too involved. Therefore, moderate 
involvement appears to optimize the enjoyment and minimize the stress (Stein, Raedeke, & 
Glenn, 1999). Direct help from parents in exercising vigorously had the strongest relation to 
physical activity (Anderssen & Wold, 1992). Klesges and his colleagues (1990) found 
similar results when looking at overweight preschool children. Any time spent by others 
(specifically parents) in the children's activities was associated with an increased amount of 
physical activity for the children. 
Parent Facilitation 
Parent facilitation, such as transportation and allowing access to facilities, also seem 
to influence physical activity in children. Parents play a particularly important role in this 
aspect because children must depend on their parents to be willing to pay for their 
participation, take them to practice and games, and buy them the necessary equipment. Sallis 
and his colleagues (1992) found, for both boys and girls in 4th grade, the extent to which their 
parents would transport them to sport and fitness activities was significantly correlated with 
the child's activity and fitness. Although little research has been conducted on the role 
played by having the necessary equipment and being signed up for activities (paying for the 
activity), it seems obvious that most children would rely on their parents for these things. 
Without equipment and parents paying for sign-ups, it is unlikely that children would have 
the means to participate themselves. Thus, the parent's role is of increasing importance. 
With all of this control, parents can help their children maintain a healthy level of fitness and 
learn physical skills so they can be active later in life. 
Importance of Skill Development for Children 
Motor skills have an important impact on activity level across the lifespan. Children 
go through consecutive periods of motor skill development as they mature. These periods 
include the reflexive, preadapted, fundamental motor skill, context specific motor skill, and 
skillful periods (Clark, 1994). The reflexive period occurs between birth and about 2 weeks. 
During these first two weeks, the primary movement is involuntary, either spontaneous or 
reflexive. This is the first interaction the child has with the environment. The preadapted 
period (2 weeks to 1 year) is characterized by predisposed actions. These actions, necessary 
for survival, are present in a generic form and therefore are likely to develop. But it is 
possible with the demands of the environment that alternative behaviors will appear. This 
period is complete once the child has independent locomotor and feeding behaviors. During 
the fundamental motor skill period (~l-7 years of age), the acquisition of coordinated 
movement patterns begins to develop. These basic coordinated movements serve as the 
building blocks for future skills. Clark points out that these skills are not the result of normal 
maturational processes and indicates that practice and experience are needed to attain these 
skills. As children progress into the context specific skills (-7-11 years of age), they are now 
applying the fundamental skills and combining, elaborating, or refining them to meet specific 
criteria (Clark, 1994). The final phase (the skillful period) involves continued efforts to 
apply the skills they have learned. To get to this period, children not only have to develop 
cognitively and emotionally, but it is essential that they have an abundance of movement 
experiences in a variety of contexts. 
Role of Physical Education in Children's Physical Development 
Physical education historically has been the place that children can learn and master 
physical skills. Physical education also helps children to learn the importance of physical 
activity and to develop behavioral skills needed to be active later in life. The NASPE 
guidelines (National Association for Sport and Physical Education, 1995) define a physically 
educated student as one who: (1) has learned the skills necessary to perform an array of 
physical activities, (2) is physically fit, (3) participates regularly in physical activity, (4) 
knows the implications of and the benefits from involvement in physical activities, and (5) 
values physical activities and its contribution to a healthful lifestyle an physical activity. 
Guidelines also have been established to describe the appropriate types and amount of 
activity for children. These guidelines are based on how active children should be to 
promote healthy physical development and reduce risks of obesity (NASPE, 2004). This 
information is not directed only at physical education teachers, but also at youth activity 
leaders, classroom teachers, health professionals, and parents. A brief description of each 
guideline will be provided here. 
Guideline 1 indicates that children should accumulate at least 60 minutes of physical 
activity on all or most days of the week. The accumulation should be of both moderate and 
vigorous activity, of which most will be intermittent. Children should not be expected to do 
several minutes of continuous activity. Guideline 2 states that children should participate in 
several bouts of physical activity, lasting 15 minutes or more, each day. Examples of 
situations where children are allowed 15 or more minutes to be physically active would be 
recess, physical education class, sports practices, and play periods. Guideline 3 suggests that 
children should participate in a variety of age-appropriate physical activities each day. These 
activities should be designed to help children achieve optimal health, wellness, fitness, and 
performance benefits. This would correspond to the first 3 levels in the physical activity 
pyramid (Appendix B). Guideline 4 advises against extended periods (2 or more hours) of 
inactivity, especially during the daytime hours. Although some periods of inactivity may be 
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necessary (homework, studying, etc.), the accumulation of excessive inactivity is the greatest 
concern. If children have extended periods of inactivity it is likely they will not meet 
guidelines 1, 2, and 3. 
Status of Physical Education and Recess in Schools 
Physical education can provide regular opportunities to be physically active and to 
learn skills. Children participating in physical education classes are exposed to a variety of 
structured activities, allowing them to develop a wide range of skills as well as fitness. These 
opportunities allow children to determine their preferred activities and to learn, develop, and 
refine their skills. This may help children learn new sports and activities. Unfortunately, 
physical education often is cut or reduced in schools to accommodate a greater emphasis on 
academics or to save money. From 1991 to 1999, the percentage of students who attended 
physical education classes on a daily basis decreased from 42% to 29% (U.S. Department of 
Health and Human Services, 2000). Enrollment in physical education classes dropped from 
79% to 37% from 9th to 12th grade (U.S. Department of Health and Human Services, 2000). 
In 1999, of the students enrolled in physical education classes, only 24% reported being 
physically active for 20 minutes or more in an average class period (Centers for Disease 
Control and Prevention, 1997). Additionally, the percent of schools requiring physical 
education classes dropped from approximately 50% for grades 1 through 5, to 32.2% and 
5.4% for grades 6 and 12, respectively (Burgeson, Wechsler, Brener, Young, & Spain, 2001). 
Recess is another physically active experience that provides additional opportunities 
for children to be active during the day. These free-play opportunities allow children time to 
engage in physical activities of their choice, helping them develop healthy bodies and 
enjoyment in moving (Council for Physical Education for Children, 2001). They also are 
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given the opportunity to learn cooperation, conflict resolution, sharing, problem solving, and 
communication of feelings in a real-life situation without adult facilitation (Council for 
Physical Education for Children, 2001). Most schools used to have three 20-minute periods 
of recess per day. Similar to physical education, many schools are reducing the number of 
periods of recess or decreasing the time allotted for each period. According to the CDC 
(2000) and the School Health Policies and Programs Study (SHPPS), only 4.1% of the states 
require recess and only an additional 22.4% recommend that recess be a regularly scheduled 
part of each day. Of this 26.5% (4.1% + 22.4%) of the states, only 23.1% of the school 
districts have any requirements or recommendation for time spent at recess. Of these 
districts that do have specified time requirements, 27.7% recommend 10-19 minutes per day, 
35.5% recommend 20-29 minutes per day, and 35.2% recommend 30 or more minutes per 
day. 
These two physical activity opportunities, physical education class and recess, 
together develop multiple skills for children, not just physical skills, and it can be detrimental 
for children if these skills are not learned. Working together and problem solving are a part 
of everyday life, as physical activity should be. Without these opportunities we are limiting 
the potential of our youth, not just physically but socially and emotionally as well. Thus, an 
effort must be made to increase the amount of time our children are active. 
Physical Activity Assessment 
A major challenge in studying physical activity, specifically in children, is measuring 
physical activity accurately. Accurately measuring physical activity is an important step in 
examining correlates of physical activity, patterns and changes in patterns of physical 
activity, and the relationship of activity to health. A commonly used method for activity 
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assessment is self-report. Self-report allows a large number of participants to be measured 
simultaneously, and rich detail can be provided about a range of physical activity encounters. 
In addition, data can be gathered on a large sample in a relatively short amount of time. But, 
self-report measures are not without limitations. Self-report relies on the respondents' ability 
to provide accurate information. Little information is known about the cognitive skills 
required to comprehend and complete a self-report instrument (Durant & Ainsworth, 1996). 
Often self-report instruments result in reporting of higher levels of physical activity than 
average. Information with regard to duration and frequency can be challenging to remember 
and activities that are not seen as significant can often be overlooked, such as walking. 
Additionally, activities outside the time frame may be reported. 
To eliminate error with regard to measurement of physical activity, objective 
measures are often used. One type of objective measure is the use of heart rate monitors. 
Heart rate monitors do not measure physical activity directly, but there is a linear relationship 
between oxygen consumption and heart rate. Thus, heart rate is used often because of the 
ability to record over time, ease of use, its ability to report on frequency, duration, and 
intensity, and its ability to detect stress. Unfortunately, the heart rate response is similar 
whether the stress is physical or emotional; therefore the monitor can not differentiate 
between the two. Additionally, electronics, such as a radio, can interfere with the signal. 
Another objective measure often employed is provided by accelerometers. 
Accelerometers have the ability to detect the duration and intensity of physical activity. 
They are small, durable, and non-invasive. Accelerometers are easy to use and measure real­
time physical activity that can be segmented into discrete periods. Unfortunately, 
accelerometers are unable to assess all types of physical activity or increases in energy due to 
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increases in grade or carrying weight. Accelerometers are a good measure of overall 
physical activity due to their ability to capture ambulatory activity. Most monitors can be 
programmed for different time sampling and sensitivity settings, making them suitable for a 
variety of activities by a variety of people. 
Due to the unique nature of children's activity patterns special considerations need to 
be taken when assessing their activity. It is important to determine how to capture their 
activity patterns most accurately. While utilizing the CSA (Janz et al., 1995) and the Caltrac 
(Noland et al., 1990), accelerometers have been found to be acceptable measures to capture 
the intensity of children's activity. Previous research (Welk, Blair, Wood, Jones, & 
Thompson, 2000) concluded that the BioTrainer, CSA, and TriTrac monitors were highly 
correlated with each other under both treadmill (range of pairwise correlations = .85 to .92) 
and free living activity (range of pairwise correlations = .48 to .59). Therefore, it can be 
concluded that the accelerometer is an acceptable measure of children's physical activity. 
Children's activity patterns are intermittent in nature. Therefore, accumulations of 
activity should be used. In addition, there is large intra-individual variability across days. 
One or two days of activity data should not be used to determine "typical" activity. Previous 
studies (Janz et al., 1995; Trost et al., 2000) have concluded that activity should be measured 
for 4 or more days of monitoring to achieve satisfactory reliability. 
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Appendix A: Youth Physical Activity Promotion Model 
(Welk, 1999). 
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Enabling Factors 
Physical Fitness 
Physical Skills 
à i 
Predisposing Factors 
Physical Activity 
Efficacy 
Expectation 
(Competence) 
Outcome 
Expectation 
(Enjoyment) 
Personal Demographics 
(Age, Gender) 
Reinforcing Factors 
• Encouragement 
• Parental Involvement 
• Parental Support 
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Appendix B: Physical Activity Pyramid 
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SPORTS 
ACTIVITY 
LIFESTYLE 
PHYSICAL ACTIVITY 
Concepts cf Phyaiea I Fitness & 
Con oepta of Fitneaa and Wellness 
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Appendix C: Children's Physical Activity Correlates Scale 
(CPAC) 
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ACSD student ID number grade gender 
Ynti Hwtteii ttumii Sung 
The following questions ask you about your interests in physical activity. 
Instructions: 
Please read the sample question below. 
Decide which of the two children is most like you. (A or B) 
Once you pick a side, decide whether this is "really true" or just "sort of true". 
Please choose only one answer. 
Remember there are no right or wrong answers, simply choose the one that is best for 
you. 
Really true 
forme 
Sort of true 
forme SAMPLE 
BUT 
SAMPLE 
Sort of true 
forme 
Really true 
for me 
X 
Some kids like 
to eat ice cream 
more than 
anything else. 
Other kids 
like other 
foods more 
than ice 
cream 
1. Some kids like 
playing outdoor 
games and 
sports. 
BUT 
Other kids 
would rather 
play indoors. 
2. Some kids don't 
like getting 
sweaty when 
they exercise or 
play hard. 
BUT 
Other kids 
don't mind 
getting sweaty 
when they 
exercise or 
play hard. 
3. Some kids have 
more fun playing 
games and 
sports than 
anything else. 
BUT 
Other kids like 
doing other 
things rather 
than playing 
games and 
sports. 
4. Some kids don't 
like to exercise 
very much. 
BUT 
Other kids like 
to exercise a 
whole lot. 
5. Some kids have 
parents who get 
a lot of exercise. 
BUT 
Other kids 
have parents 
who don't get 
a lot of 
exercise. 
6. Some kids get 
told by other 
kids that they 
are not very 
good at games 
and sports. 
BUT 
Other kids are 
told that they 
are good at 
games and 
sports. 
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7. Some kids are 
happy with 
themselves as a 
person. 
BUT 
Other kids are 
often unhappy 
with 
themselves as 
a person. 
8. Some kids do 
very well at all 
kinds of games 
and sports. 
BUT 
Other kids 
don't feel very 
good when it 
comes to 
games and 
sports. 
9. Some kids have 
parents who let 
them play on 
community or 
school sport 
teams. 
BUT 
Other kids 
have parents 
who don't let 
them play on 
school or 
community 
sport teams. 
10. Some kids get 
teased by other 
kids when they 
play games and 
sports. 
BUT 
Other kids 
don't get 
teased when 
they play 
games and 
sports. 
11. Some kids have 
parents who 
play games and 
sports with 
them. 
BUT 
Other kids 
have parents 
who don't 
play games 
and sports 
with them. 
12. Some kids are 
happy being the 
way they are 
now. 
BUT 
Other kids 
wish they were 
different. 
13. Some kids have 
parents who are 
in really good 
shape. 
BUT 
Other kids 
have parents 
who aren 't in 
such good 
shape. 
14. Some kids have 
parents that 
don't help them 
much with 
sports. 
BUT 
Other kids 
have parents 
that help them 
a lot with 
sports. 
15. Some kids don't 
enjoy exercise 
verv much. 
BUT 
Other kids 
enjoy exercise 
a whole lot. 
16. Some, kids try 
hard to stay in 
good shape. 
BUT 
Other kids 
don't try hard 
to stay in good 
shape. 
17. Some kids feel 
they are better 
than other kids 
their age at 
games and 
sports. 
BUT 
Other kids 
don't feel they 
can play as 
well as other 
kids their age 
at games and 
sports. 
18. Some kids have 
parents who buy 
them a lot of 
sports 
equipment. 
BUT 
Other kids 
have parents 
who don 7 buy 
them much 
sports 
equipment. 
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19. Some kids have 
parents who 
don 7 take them 
to parks or 
playgrounds. 
BUT 
Other kids 
have parents 
who take them 
to parks and 
playgrounds a 
lot. 
20. Some kids have 
parents who tell 
them that they 
are good a t 
games and 
sports. 
BUT 
Other kids 
have parents 
who tell don 7 
tell them that 
they are good 
at games and 
sports. 
21. Some kids don 7 
like getting out 
of breath when 
they play hard. 
BUT 
Other kids 
don't mind 
getting out of 
breath when 
thev play hard 
22. Some kids have 
parents that 
don 7 encourage 
them to play 
outside. 
BUT 
Other kids 
have parents 
who 
frequently 
encourage 
them to play 
outside. 
23. For some kids, 
games and 
sports is their 
favorite thing. 
BUT 
Other kids like 
other things 
more than 
games and 
sports. 
24. Some kids think 
it is very 
important to be 
in good shape. 
BUT 
Other kids 
don 7 think it 
is very 
important to 
be in good 
shape. 
25. Some kids have 
parents that 
practice games 
and sports skills 
with them a lot. 
BUT 
Other kids 
have parents 
that don 7 
practice 
games and 
sports skills 
with them very 
much. 
26. Some kids don 7 
think that 
exercise is 
important for 
their health. 
BUT 
Other kids 
think that 
exercise is 
very important 
for their 
health. 
27. Some kids are 
popular with 
other kids when 
they play games 
and sports. 
BUT 
Other kids are 
not very 
popular with 
the other kids 
when they 
play games 
and sports. 
28. Some kids have 
parents that like 
to walk for 
exercise. 
BUT 
Other kids 
have parents 
that don 7 like 
to walk for 
exercise. 
29. Some kids are 
pretty sure that 
they are a good 
athlete. 
BUT 
Other kids 
don 7 think 
that they are a 
good athlete. 
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30. Some kids really 
don't like to 
exercise. 
BUT 
Other kids do 
like to 
exercise. 
31. Some kids feel 
bad when they 
run hard. 
BUT 
Other kids feel 
good when 
they run hard. 
32. Some kids have 
parents who 
want hem to 
play outside. 
BUT 
Other kids 
have parents 
who usually 
wan them to 
play inside. 
33. Some kids have 
parents who 
don 7 like to do 
much physical 
activity. 
BUT 
Other kids 
have parents 
that like to do 
a lot of 
physical 
activities. 
34. Some kids are 
happy being the 
way they are. 
BUT 
Other kids 
wish they were 
different. 
35. Some kids don't 
do well al new 
games and 
sports. 
BUT 
Other kids are 
good at new-
games and 
sports right 
away. 
36. Some kids have 
parents that tell 
them not to 
watch too much 
TV. 
BUT 
Other kids 
have parents 
that let the 
watch TV as 
much as they 
want. 
37. Some kids are 
often unhappy 
with themselves. 
BUT 
Other kids are 
usually 
pleased with 
themselves. 
38. Some kids have 
parents that 
usually walk or 
bike a lot. 
BUT 
Other kids 
have parents 
who don I 
walk or bike 
much. 
39. Some kids are 
good al most 
games and 
sports. 
BUT 
Other kids 
aren 't much 
good at games 
and sports. 
40. Some kids have 
parents who 
remind them to 
do some 
physical activity. 
BUT 
Other kids 
have parents 
that don't 
remind them 
much about 
physical 
activity. 
41. Some kids are 
not happy with 
the way they do 
a lot of things. 
BUT 
Other kids 
think that the 
way they do 
things is just 
fine. 
42. Some kids like 
the kind of 
person they are. 
BUT 
Other kids 
often wish 
they were 
someone else. 
43. Some kids have 
parents that 
would rather 
walk to the store 
if possible. 
BUT 
Other kids 
have parents 
who will 
always drive a 
car instead of 
walking. 
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44. Some kids have 
parents who 
encourage them 
to try hard at 
games and 
sports. 
BUT 
Other kids 
have parents 
who don '( 
encourage 
them very 
much al 
games and 
sports. 
152 
Appendix D: Beale Code Map 
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0 = Central counties of metro areas of 1 million population or more 
1 = Fringe counties of metro areas of 1 million population or more 
2 = Counties in metro areas of 250,000 to 1 million population 
3 = Counties in metro areas of fewer than 250,000 population 
4 = Urban population of 20,000 or more, adjacent to a metro area 
5 = Urban population of 20,000 or more, not adjacent to a metro area 
6 = Urban population of 2,500 to 19,999 adjacent to a metro area 
7 = Urban population of 2,500 to 19,999 not adjacent to a metro area 
8 = Completely rural or fewer than 2,500 urban population adjacent to a metro area 
9 = Completely rural or fewer than 2,500 urban population, not adjacent to a metro 
area 
Iowa County 
Beale Code, 1993 
1.00 to 2.00 
2.00 to 3.00 
3.00 to 4.00 
4.00 to 5.00 
5.00 to 6.00 
6.00 to 7.00 
7.00 to 8.00 
8.00 to 9.00 
9.00 to 9.00 
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Appendix E: Physical Activity Questionnaire (PAQ) for 
Children - Public School 
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Physical Activity Questionnaire (C) 
Name: Age: 
Sex: M F Grade: 
Cooperative Leader: Weight: Height: 
We are trying to find out about your level of physical activity from the last 7 days (in the last 
week). This includes sports or dance that make you sweat or make your legs feel tired, or 
games that make you breathe hard, like tag, skipping, running, climbing, and others. 
Remember: 
1. There are no right and wrong answers - this is not a test. 
2. Please answer all the questions as honestly and accurately as you can - this is very 
important. 
1. Physical activity in your spare time: have you done any of the following activities in 
the past 7 days (last week)? If yes, how many times (Mark only one circle per row.) 
7 or 
No 1-2 3-4 5-6 more 
Skipping 0 0 o 0 0 
Rowiniz/ canocintz 0 0 0 0 ( )  
In-line skating 0 0 0 0 0 
Ta» o 0 o (.) o 
Walking for exercise 0 0 0 o 0 
Bicvclins: 0 0 0 0 () 
Jogging or running 0 0 0 0 0 
Aérobics 0 (.) 0 0 0 
Swimming 0 0 o 0 0 
Baseball, sol'tball 0 0 0 0 0 
Dance 0 0 o 0 0 
Football o o o o (.) 
Badminton 0 0 o o 0 
Skateboarding (.) () 0 0 0 
Soccer 0 0 0 0 0 
Wrestling () () o () () 
Volleyball 0 o o o o 
Floor hockey () () o () ( )  
Basketball 0 o o o o 
Ice skating o 0 o C) 0 
Cross-country skiing 0 0 o o 0 
Ice hockey/ice skating... o o 0 0 o 
Other: 
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O O O O O 
o o o o o 
2. In the last 7 days, during your physical education (PE) classes, how often were you 
very active (playing hard, running, jumping, throwing)? (check one only.) 
I didn't do PE O 
Hardly ever O 
Sometimes O 
Quite Often O 
Always O 
3. In the last 7 days, what did you do most of the time when you had recess? (Check 
only one.) 
Sat down (talking, reading, doing school work)... O 
Stood around or walked around O 
Ran or played a little bit O 
Ran around and played quite a bit O 
Ran and played hard most of the time O 
4. In the last 7 days, what did you normally do at lunch (besides eating lunch)? (Check 
one only.) 
Sat down (talking, reading, doing school work)... O 
Stood around or walked around O 
Ran or played a little bit O 
Ran around and played quite a bit O 
Ran and played hard most of the time O 
5. In the last 7 days, on how many days right after school, did you do sports, dance or 
play games in which you were very active? (Check only one.) 
None O 
1 time last week O 
2 or 3 times last week O 
4 times last week O 
5 times last week O 
6. In the last 7 days, on how many evenings did you do sports, dance, or play games in 
which you were active? (Check one only.) 
None O 
1 time last week O 
2 or 3 times last week O 
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4 times last week O 
5 times last week O 
7. During the last weekend, how many times did you do sports, dance, or play games in 
which you were very active? (Check only one.) 
None O 
1 time O 
2 - 3  t i m e s  O  
4 - 5  t i m e s  O  
6 or more times O 
8. Which one of the following describes you best for the last 7 days? Read all five 
statements before deciding on the one answer that describes you. 
a. All or most of my free time was spent dong things that involve 
little physical effort O 
b. I sometimes (1-2 times last week) did physical things in my 
free time (e.g. played sports, went running, swimming, bike 
riding, did aerobics) O 
c. I often (3-4 times last week) did physical things in my free 
time O 
d. I quite often (5-6 times last week) did physical things in my 
free time O 
e. I very often (7 or more times last week) did physical things 
in my free time O 
9. Mark how often you did physical activity (like playing sports, games, doing dance, or any 
other physical activity) for each day last week. 
Little Very 
None bit Medium Often Often 
Monday OOOOO 
luesda\ O O O O O 
Wednesday OOO 
Thursday' OO  
Friday OOO 
Saturday O O 0 0 0 
Sunday OOO 
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10. Were you sick last week, or did anything prevent you from dong your normal physical 
activities? (Check one.) 
11. On a typical school day, how many total hours outside of school do you watch TV, view 
videos, or work/play on the computer? Circle your answer. 
a. I do not watch TV, view videos or use the computer on a typical day 
b. Less than 1 hour per day 
c. 1 hour per day 
d. 2 hours per day 
e. 3 hours per day 
f. 4 or more hours per day 
Yes 
No. 
O 
O 
If yes, what prevented you? 
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Appendix F: Physical Activity Questionnaire (FAQ) 
- Home School Version 
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Physical Activity Questionnaire (C) 
Name: Age: 
Sex: M F Grade: 
Cooperative Leader: Weight: Height: 
We are trying to find out about your level of physical activity from the last 7 days (in the last 
week). This includes sports or dance that make you sweat or make your legs feel tired, or 
games that make you breathe hard, like tag, skipping, running, climbing, and others. 
Remember: 
1. There are no right and wrong answers - this is not a test. 
2. Please answer all the questions as honestly and accurately as you can - this is very 
important. 
1. Physical activity in your spare time: have you done any of the following activities in 
the past 7 days (last week)? If yes, how many times (Mark only one circle per row.) 
7 or 
No 1-2 3-4 5-6 more 
S k 1 t lug 0 0 o 0 m. 
Rowing/ canoeing O 0 o o o 
In-line skating 0 o o â;:o 
Tag o o 0 0 0 
Walking for exercise 0 o o 0 o 
Bicycling o 0 o o ( )  
Jogging or running o 0 o o o 
Aerobics o ( )  o o o 
Swimming o 0 0 o o 
Baseball, softhall ( )  o ( )  o ( )  
Dance o 0 o o o 
Football 0 ( )  o o o 
Badminton 0 0 o o 0 
Skateboarding ( )  0 o ( )  o 
Soccer o 0 o 0 0 
Wrestling o o o ( )  o 
Volleyball o 0 o 0 0 
Floor hockey o ( )  ( )  o 0 
Basketball o 0 o o 0 
Ice skating o o (.) o o 
Cross-country skiing o o o o o 
Ice hockey/ice skating... o 0 o o o 
Other: 
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O O O O O  
O O O O O  
2. In your home school program do you have physical education class? If yes, complete 
#3, if not skip to #4. 
Yes O 
No O 
3. In the last 7 days, during your physical education session/time, how often were you 
very active (playing hard, running, jumping, throwing)? (check one only.) 
I didn't do PE O 
I don't have PE O 
Hardly ever O 
Sometimes O 
Quite Often O 
Always O 
4. In your home school program, do you have "recess" during the day between 
studying? If yes, complete #5, if not skip to #6. 
Yes O 
No O 
5. In the last 7 days, what did you do most of the time when you had "recess" between 
studying? 
Sat down (talking, reading, doing school work)... O 
Stood around or walked around O 
Ran or played a little bit O 
Ran around and played quite a bit O 
Ran and played hard most of the time O 
6. In your home school program, do you normally take "free-time" within your lunch 
break? If yes, then complete #7, if not skip to #8. 
Yes O 
No O 
7. In the last 7 days, what did you normally do at lunch (besides eating lunch)? (Check 
one only.) 
Sat down (talking, reading, doing school work)... O 
Stood around or walked around O 
Ran or played a little bit O 
Ran around and played quite a bit O 
Ran and played hard most of the time O 
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8. In your home school program, do you maintain a 5 day a week curriculum similar to 
schools? If yes, complete #9, if not skip to #10. 
Yes O 
No O 
9. In the last 7 days, on how many days after your school work, did you do sports, 
dance or play games in which you were very active? (Check only one.) 
None O 
1 time last week O 
2 or 3 times last week O 
4 times last week O 
5 times last week O 
10. In the last 7 days, on how many evenings did you do sports, dance, or play games in 
which you were active? (Check one only.) 
None O 
1 time last week O 
2 or 3 times last week O 
4 times last week O 
5 times last week O 
11. During the last weekend, how many times did you do sports, dance, or play games in 
which you were very active? (Check only one.) 
None O 
1 time O 
2 - 3  t i m e s  O  
4 - 5  t i m e s  O  
6 or more times O 
12. Which one of the following describes you best for the last 7 days? Read all five 
statements before deciding on the one answer that describes you. 
a. All or most of my free time was spent dong things that involve 
little physical effort O 
b. I sometimes (1-2 times last week) did physical things in my 
free time (e.g. played sports, went running, swimming, bike 
riding, did aerobics) O 
c. I often (3-4 times last week) did physical things in my free 
time O 
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d. I quite often (5-6 times last week) did physical things in my 
free time O 
a. I very often (7 or more times last week) did physical things 
in my free time O 
13. Mark how often you did physical activity (like playing sports, games, doing dance, or any 
other physical activity) for each day last week. 
Little Very 
None bit Medium Often Often 
Monday OOOOO 
Tuesday  
Wednesday OOOOO 
Thursday  
Friday OOOOO 
Saturday  
Sunday OOOOO 
14. Were you sick last week, or did anything prevent you from dong your normal physical 
activities? (Check one.) 
Yes O 
No O 
If yes, what prevented you? 
15. On a typical week day, how many total hours (outside of school work) do you watch TV, 
view videos, or work/play on the computer? Circle your answer. 
a. I do not watch TV, view videos or use the computer on a typical day 
b. Less than 1 hour per day 
c. 1 hour per day 
d. 2 hours per day 
e. 3 hours per day 
f. 4 or more hours per day 
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Appendix G: Correlations among the Correlate Measures 
by Sex and Type - Chapter 4 
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Home Mean SD Like Fun Like Imp Peer Per Par Par Par 
game exert Exert Exer Acc Comp Role Sup Enc 
Male 
Like 2.57 .56 .340 .290 .473 .061 .608 .216 .183 -.117 
game 
Fun 2.97 .81 .340 .389 .309 .291 .422 .272 .144 .317 
exert 
Like 2.99 .72 .290 .389 .317 .170 .402 .258 .203 .034 
exert 
Imp 2.89 .54 .473 .309 .317 -.047 .414 .240 .320 .117 
exer 
Peer 2.92 .60 .061 .291 .170 -.047 .284 .342 .084 .135 
acc 
Per 2.87 .59 .608 .422 .402 .414 .284 .363 .366 .095 
Comp 
Par 2.62 .60 .216 .272 .258 .240 .342 .363 .426 .363 
role 
Par 2.47 .60 .183 .144 .203 .320 .084 .366 .426 .477 
sup 
Par 2.92 .49 -.117 .317 .034 .117 .135 .095 .363 .477 
enc 
Female Mean SD Like Fun Like Imp Peer Per Par Par Par 
game exert Exert Exer Acc Comp Role Sup Enc 
Like 2.57 .63 .346 .108 .187 .381 .217 .106 -.043 .017 
game 
Fun 2.80 .82 .346 .450 .195 .356 .323 -.127 -.061 .093 
exert 
Like 2.90 .88 .108 .450 .373 .153 .170 .052 .305 -.146 
exert 
Imp 2.89 .69 .187 .195 .373 .165 .178 -.204 .269 -.035 
exer 
Peer 2.95 .66 .381 .356 .153 .165 .737 -.132 .209 .004 
acc 
Per 2.76 .58 .217 .323 .170 .178 .737 .202 .101 -.103 
Comp 
Par 2.68 .64 .106 -.127 .052 -.204 -.132 -.202 .257 .162 
role 
Par 2.60 .68 -.043 -.061 .305 .269 .209 .101 .257 .121 
sup 
Par 3.04 .33 .017 .093 -.146 -.035 .004 -.103 .162 .121 
enc 
Public 
Male Mean SD Like Fun Like Imp Peer Per Par Par Par 
game exert Exert Exer Acc Comp Role Sup Enc 
Like 3.28 .75 .081 .173 .337 .308 .488 .149 .286 .323 
game 
Fun 2.91 .81 .081 .638 .416 .346 .279 .078 .262 .313 
exert 
Like 2.97 .85 .173 .638 .536 .363 .299 .085 .244 .242 
exert 
Imp 3.38 .57 .337 .416 .536 .288 .359 .135 .271 .357 
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exer 
Peer 
acc 
2.83 .80 .308 .346 .363 .288 .532 .101 .334 .296 
Per 
Comp 
3.09 .61 .488 .279 .299 .359 .532 .194 .396 .373 
Par 
role 
2.82 .65 .149 .078 .085 .135 .101 .194 .479 .440 
Par 
sup 
2.96 .64 .286 .262 .244 .271 .334 .396 .479 .532 
Par 
enc 
3.27 .52 .323 .313 .242 .357 .296 .373 .440 .532 
Female Mean SD Like 
game 
Fun 
exert 
Like 
Exert 
Imp 
Exer 
Peer 
Acc 
Per 
Comp 
Par 
Role 
Par 
Sup 
Par 
Enc 
Like 
game 
3.06 .75 .342 .287 .286 .310 .531 .195 .309 .313 
Fun 
exert 
2.79 .86 .342 .578 .396 .368 .379 .144 .337 .284 
Like 
exert 
3.01 .83 .287 .578 .516 .370 .373 .179 .294 .234 
Imp 
exer 
3.44 .54 .286 .396 .516 .249 .322 .205 .211 .246 
Peer 
acc 
2.89 .72 .310 .368 .370 .249 .579 .204 .411 .316 
Per 
Comp 
2.89 .64 .531 .379 .373 .322 .579 .319 .508 .374 
Par 
role 
2.84 .66 .195 .144 .179 .205 .204 .319 .546 .442 
Par 
sup 
2.96 .64 .309 .337 .294 .211 .441 .508 .546 .582 
Par 
enc 
3.29 .53 .313 .284 .234 .246 .316 .374 .442 .582 
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Appendix H: Activity Log 
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Do you play sports? Yes No 
If yes, did you participate in sports this week? Yes No What sports? 
Place an "S" in the boxes indicating the time period you participated in sports. 
Include the approximate time, if possible. 
Did you have recess? Yes No 
If yes, did you participate in recess this week? Yes No 
Place an "R" in the boxes indicating the time period you had recess. Include the 
approximate time, if possible. 
Did you have PE class? Yes No 
If yes, did you have it this week? Yes No 
Place a "PE" in the boxes indicating the time period you had PE. Include 
approximate times, if possible. 
Did you participate in other physical activities while wearing the monitor this week? 
Yes No 
Write the name of the activity in the box indicating the time period you participated. Include 
approximate time, if possible. 
TIME 
PERIOD MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY SUNDAY 
Morning 8am-12pm 
Afternoon 12pm-4pm 
Evening 4pm-8pm 
Night After 8 pm 
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Appendix I: Graphical Depiction of Biotrainer Data and an 
Explanation of its Utility 
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The above graph depicts one day of BioTrainer data. Activity counts are along the Y-
axis. The X-axis indicates each 30-minute interval across the day. This was used to inspect 
the data visually for compliance. As you can see from this representation, this individual put 
the monitor on right away in the morning and wore it all day. The flat line from interval 27 
on indicates that the student most likely took the monitor off to go to bed. 
